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Executive Summary 
This report focuses attention on the increasing gap between the need for 
economie progress and urban quality of life in Third World cities. lts aim is to 
identify critical success factors for urban sustainable development, based on 
empirical illustrations from East and South-east Asian countries. 
After a background sketch of growth and environmental issues in Third 
World cities, the notion of local sustainable development (LSD) is introduced as 
a policy strategy. It is argued that urban sustainability indicators ought to be 
developed in order to have guidelines for effective policy-making. Several 
experiences from both the developed and the developing world are reported. 
Particular attention is given to the triangular relationship efficiency, equity and 
sustainability. A wealth of empirical data is also given. 
A main part of the report is devoted to the assessment of urban sustaina-
bility in Third World countries by using a pentagon prism with critical success 
factors, comprising in particular: hardware, socioware, orgware, ecoware and 
finware. 
The feasibility of various sustainability policies is judged by investigating four 
important fields: 
• urban resources and waste management 
• urban quality of life 
• urban transport 
• financing urban sustainability policies 
Each of these fields is analyzed and illustrated from the perspective of the 
above pentagon prism. 
In the concluding section the need for effective (private and public) sustaina-
bility issues is stressed, with a particular view on urban quality ion developing 
countries. Decentralised policy initiatives are advocated as the most plausible 
success strategies for LSD in Third World countries. 
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PART A. CONCEPTS AND BACKGROUNDS 
1. An Urban World and a Threatened Environment 
Despite wars and natural disasters the population on our planet is steadily 
increasing. In the past 200 years an average five-fold increase has taken place 
and in the foreseeable future there is no clear end to this megatrend. Some 
regions show even much higher growth rates. For example, on Java (Indonesia) 
the population size has risen in the past century from 5 to some 95 million 
people, thus causing an unprecedented stress on land use, resources and amen-
ities. 
It goes without saying that the growth rates of world population put a 
formidable stress on the environment and on the earth's natural resources. 
However, besides the sheer quantitative trends regarding population and 
environmental decay, two qualitative trends reflecting structural and/or systemic 
changes influencing environmental quality have to be mentioned here. 
First, one may take for granted that the gradually rising welfare levels in 
many developing countries will cause an environmental decay and/or threat 
which far exceeds a linear growth of environmental stress as a fixed proportion 
of population members. Since industrial products in a modern society are far 
more environmentally harmful than commodities in a rural society, a non-Iinear 
exponentially growing environmental stress curve is plausible. The resulting 
environmental threats are without any doubt at odds with the notion of a sustain-
able development in both the developing and the developed world. 
Another qualitative megatrend concerns the spatial dispersion of population 
and economie activities. Apart from some local and temporary exceptions, we 
are observing a strict and continuing urbanisation trend in almost all countries, 
with even a fast urbanisation in many developing countries. Around the turn of 
the century more than one half of world population will be living in cities. 
Developing countries are rapidly following the pace set by industrialized coun-
tries. There is of course a threat that - without effective environmental policies -
the urban life style of our world will cause even more environmental disturbance 
in terms of noise, congestion, pollution and waste, mainly as a result of density 
and poverty (see also Lea and Courtney 1985). 
Many developing countries will likely even become the forerunners in this 
global megatrend towards massive urbanisation. Some numerical information on 
this trend to-wards 'third-world megalopolisation' can be found inter alia in 
Fuchs et al. (1987), Linn (1983) and Lo (1992). An example can be found in 
Figure 1. 
If one takes for granted that some 1.5 billion people from developing 
countries are living nowadays already in urban areas, one begins to realize the 
massive scale of this phenomenon. A few additional figures may illustrate the 
above point: at the beginning of this century there were only 11 cities with over 
one million inhabitants, whereas at the turn of the century there will be approxi-
mately 400 such cities! It is expected that in approximately 30 years time there 
will already be some 500 one million cities in developing countries! 
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Figure 1. About here 
Welfare increases - in terms of Gross National Product (GNP) per capita -
play a major role in the ongoing urbanisation trend (see Figure 2); clearly, rising 
GNP levels per capita induce a trend towards an urban way of living which is 
often leading to a conflict with sustainable environmental quality conditions (as 
it witnessed by cities like Mexico, Djakarta, Bombay and many other metrop-
olises). 
Figure 2. About here 
The size, density, complexity and poverty levels in many cities appear to 
cause a massive environmental decay at a world-wide scale, especially in Third 
World countries. Hence megacity (or metropolis) management will become a 
very difficult planning mission of many large cities, especially if one realizes the 
volumes of material resources consumed and of waste generated in densely 
populated urban areas (relative to rural areas). 
It should be noted however, that megacity development is certainly not the 
only important pattern of structural change. Especially in developing countries 
we also observe an extremely rapid growth in the number of medium-sized cities 
(see for details Figure 3). The quality conditions in such cities are by no means 
significantly better than those in megacities. Apparently, lack of resources, urban 
poverty, insufficiënt public interest and failure of environmental management in 
cities lead altogether to worsening urban environmental quality conditions in the 
Third World. 
Figure 3. About here 
Consequently, in many countries it is not absolute population figures which 
count; parallel to urban population size we observe further industrialization and 
thus more environmental pollution. Bangkok, Taipeh or Djakarta offer glaring 
examples of the above phenomenon, with high congestion causing the industry 
and the population to move to the fringe of the city ('urban sprawl') thus leading 
to a further spillover of the social costs of massive urbanisation. The lack of 
effective abatement measures (e.g., sewage treatment plants, prohibition of toxic 
materials, filters in chimneys, catalytic converters in cars etc.) reinforce the 
above problem situations. In a recent article Lo (1992) concludes: "..., mega-
cities in developing countries are aggravated by the pressures of mounting 
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population and cumulative economie activities. The need for service and 
infrastructure to accommodate these growing mega-cities far exceeds the 
financial means and capabilities of their urban administrations, often resulting in 
chaotic situations. The lack of basic urban services has contributed to inadequate 
housing for low-incorne residents, unemployment among the urban poor, traffic 
congestion, iiregular land-use patterns, and environmental deterioration" (p.193). 
It is certainly not an overstatement to claim that sustainable development meets 
its most difficult challenges in urban policies in developing countries. 
Nevertheless, one point has to be made here. A massive concentration of 
people in a large agglomeration does not necessarily create an environmental 
problem, as is witnessed by Singapore. Even a high population density is not by 
definition disastrous to the urban environment: there is often not an overall 
shortage of space. The main problem is however, that a large share of the 
population is living in an extremely small part of the urban territory. For 
example, in Metro Manila the poorest 45 percent of the population lives in 
squatter settlements which occupy less than 6 percent of the land area (see 
Hardoy et al. 1992). This means that the problem of sustainability in urban areas 
is a complex analytical and policy issue. Hence some general reflections on the 
issue of urban sustainability are warranted. 
2. The Spatial Scène of Sustainable Development 
This section aims to link general sustainability objectives to urban develop-
ment, with particular emphasis on a coherent methodological framework. In 
subsequent sections more practical matters will be dealt with, with a more 
specific reference to Third World cities. 
The modern city is embedded in a complex force field of economie survival, 
'creative destruction' (a la Schumpeter) and the 'home of man' (Ward 1976). 
Expansion, restructuring and maintenance of quality often form competing forces 
that place the city at a very dynamic - and often vulnerable - edge. 
Cities in our world tend to become increasingly centrifugal and centripetal 
nodes in a national - and also more and more international - network society. In 
connection with the urgent need to solve problems of poverty, housing and 
unemployment, they are also facing the need to generate competitive advantages 
in order to be sustainable and to survive in a fierce national/international 
competition (see Nijkamp 1990; Porter 1990). Against the background of 
international competition and gains/losses of trade (of goods and services) the 
idea of sustainable development is increasingly coming to the fore. 
The notion of 'sustainable development' (SD) has been discussed extensively 
at many forums in recent years (see Archibugi and Nijkamp 1989; Carley and 
Christie 1992; IIASA 1992; WCED 1987). However, these discussions were often 
taking place on a global scale, and to a large extent they focused on conceptual 
issues. Consequently, it is not surprising that the lack of empirical applicability 
has been a major source of criticism. A more operational treatment of this -
appealing but still abstract - concept of SD seems the only way for it to survive 
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in the current debate on our common future. Thus the practical applicability of 
this concept has to be emphasized, a need which was strongly emphasized at the 
United Nations Conference on Environment and Deveiopment, held in Rio de 
Janeiro (June 1992). 
To begin our brief presentation of SD definitions and concepts, we quote the 
(anthropocentric) definition of the WCED (1987): "Sustainable deveiopment is a 
pattern of deveiopment that meets the needs of present generations without 
jeopardizing the ability of future generations to meet their own needs". However, 
SD has not only an intergenerational dimension, but also contains other aspects, 
notably spatial allocative and quality of life aspects. Such spatial dimensions 
range from global to local scales. 
Global examples are: sea level rise of the oceans caused mainly by global 
warming or climatic changes; depletion of the ozone layer; deforestation; 
desertification; and extinction of species. 
Local examples are: pollution in areas that face strong urban expansion; 
local hazards from chemical, nuclear, and radioactive toxic industries; extinction 
of specific species through uncontrolled hunting; road construction; and local 
catastrophes. 
A common attribute of these examples is that they threaten human and 
environmental survival and hence are 'negative' (or undesirable) changes in 
social welfare that we should try to avoid or to cope with. 'Positive' changes 
(regeneration of natural environmental stocks, advances in environmental 
technology regarding optimal resource allocation and exploitation, etc) are by 
definition 'welcome'. Clearly, intensified scientific action is needed to support 
and enhance such 'positive' changes. 
The previous discussion can also be illustrated by making a reference to 
current attempts at correcting Gross Domestic Product (GDP) for various 
material and environmental depreciations. Such depreciations may relate to man-
made capital (DMC) and natural resources (DNR). Such an ecological domestic 
product (EDP) is thus equal to: 
EDP = GDP - DMC - DNR 
This definition does not only hold for national accounts, but also fqr regional 
and local accounts. The previous definition has also relevance for sustainability 
analysis at a local or regional level, but has as yet not found many applications, 
because the opennes of a spatial system often precludes an operational applica-
tion of this otherwise sound economie framework. This means that environ-
mental policies in cities are usually more based on systems of standards, prohib-
itions or quota than on market-oriented instruments such as charges (although a 
combined use of such instruments does also occur, for instance, in traffic policy 
in Singapore). 
In general, one may expect that an SD analysis should offer operational 
guidelines for the contents and the steps to be taken in order to meet the 
objective of SD. They range from the adoption of market principles to technol-
ogy design/implementation or prohibitions/regulations (see also for an interest-
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ing review Young 1992). Such strategies would not only have a global meaning, 
but would offer many possibilities for effective local or regional sustainability 
strategies. The inherent logic of a local sustainable development (LSD) analysis 
sterns from the belief that this analysis may make functional interdependenties 
at the local level more manageable in view of a given desired development of 
cities and regions. Clearly, from a management and policy point of view, a local 
scale is more suitable for policy control and transformation than the global scale 
(see for a review of urban sustainability polities in Europe, Nijkamp and Perrels 
1993). And hence it is evident that the objective of SD may be achieved more 
easily, if the processes of socio-economic development and environmental change 
at a local scale are clearly understood and properly managed (see Kairiukstis 
1989). Clearly, local development planning may vary from analytical-theoretical 
to descriptive-empirical or prescriptive guidelines. An unidimensional SD 
objective may be operationalised by means of conventional optimisation strat-
egies, whereas with a multidimensional policy analysis a 'satisficing' strategy may 
be more appropriate (see Simon 1967). 
In the framework of LSD an integrated economie and environmental 
approach to policy-making is needed to minimise conflicts between resource-
using activities, to enhance socioeconomic opportunities (like optimising employ-
ment opportunities), and to bequeath an environmental estate for the benefit of 
future generations (Cloke and Park 1985). Quite often an LSD oriented strategy 
is carried out by evaluating the implications of environmental standards or by 
putting constraints on industrial land use, housing or transport developments. A 
particular project (proposed or implemented) should aim to increase welfare 
levels of society at different points in time and space, recognizing that there are 
distributive implications for income, employment, and environmental amenities 
over space and time. In light of these observations, it seems meaningful, from a 
welfare viewpoint, to define LSD as a development which ensures that the local 
population can attain an acceptable level of welfare - both at present and in the 
future - and that this local development is compatible with ecological circum-
stances in the long run while at the same time it tries to accomplish a supra-
local (and preferably global) sustainable development (Van den Bergh 1991; 
Nijkamp et al. 1992). Consequently, LSD has to fulfil two goals: (1) it should 
ensure for the local population an acceptable level of welfare, which can be 
sustained in the future; and (2) it should not be in conflict with SD at a supra-
local level. 
Of course, LSD runs the danger of transferring the 'global rhetoric' (Pezzy 
1989) of sustainability towards a micro or meso level of application. Clearly, a 
local treatment of sustainable development falls in between a macro (or global) 
systems level and a micro (or project) level approach, as analysis of LSD is 
spatially a meso level analysis. However, practical, efficiency or analytical 
reasons may necessitate a flexible use of different spatial scales. Also, manage-
ment reasons may lead to a differentiated level of treatment of LSD, both for 
legislative tasks and for policy control (or executive) tasks. Thus, LSD presup-
poses a meso level of analysis, mainly based on a flexible spatial scale of a 
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region of city. 
Consequently, LSD differs from SD in three essential aspects: the openness 
(or interrelatedness) of a city or region; socio-economic imbalances which are -
in contrast to global treatment - not levelled out on a local or regional scale; and 
the local or regional authority of common goods. These aspects should be 
considered explicitly to make SD operational on the basis of (supra-)local, 
regional, or supraregional (but locally or regionally differentiated) policies. 
These three dimensions justify separate attention for LSD. 
Restricting ourselves to economie and ecological coevolutionary develop-
ment at a local scale (Nijkamp 1990), we regard local development as non-
negative changes of local social welfare over time, with social welfare being 
made up of two correlated components (see also Nijkamp and Soeteman 1990; 
Van Pelt et al. 1991a; 1991b; Van Pelt 1993), namely the consumption of man-
made products and services (the socioeconomic system) and the consumption of 
environmental amenities (the ecological system). In Figure 4 a schematic 
simplified representation is given of the above interpretation of social welfare. 
Both systems (the socio-economic and the environmental system) produce 
important functions that include quantitative and qualitative components 
influencing altogether human welfare. 
Figure 4. About here 
Using Figure 4 as a general frame, we observe that the condition that social 
welfare fïïnction changes should be positive (dW/dt > 0) may hold in two 
different ways: either the change in one welfare constituent is positive and in the 
other negative (provided the net overall change in W is still positive) or all 
changes in both welfare constituents are positive. In the first case we speak of 
'weak sustainability', whereas in the second case we have a situation of 'strong 
sustainability' (Daly 1991; Opschoor and Reijnders 1991). Although these 
distinctions are conceptually sound, the absence of a 'numéraire' again makes an 
actual numerical illustration or application very difficult. It is clear that spatial 
substitution within one of the two subsystems and substitution hetween welfare 
components are closely related phenomena. The nature of such substitution 
phenomena may be brought to hght more adequately and in a visually appealing 
way by using geographic information systems (GIS) (see for interesting local and 
urban applications Fischer and Nijkamp 1993; Giaoutzi and Nijkamp 1993; see 
also ESCAP 1992). 
After this broad exposition on sustainability issues, the question arises 
whether such issues have the same relevance for developing countries as for the 
industrialized world. In this context it is noteworthy that Third World countries 
have a socio-economic stmcture which differs in many ways significantly from 
that in the developing world: 
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in general, the market system in third-world countries is characterized 
by serious price distortions 
there is a substantially unequal distribution of income and access to 
basic infrastructure services (water supply, solid waste collection, public 
lighting, public transport etc.) 
in general, the informal sector is very well developed 
most Third World countries have pronounced characteristics of a dual 
economy 
urban housing quality for the poor (slums and squatter settlements) is 
usually very low 
given the low levels of welfare, the perception of environmental quality 
is often lower than in developed countries. 
The previous observations indicate that sustainability issues have an import-
ant meaning for developing countries and hence for cities in developing coun-
tries. Various specific problems of urban sustainability will now briefly be 
discussed in the next section. 
3. The Concept of Sustainable Cities 
The need to favour and support LSD has provoked the awareness of the 
idea of sustainable cities as a strategie guideline for urban environmental policy. 
In recent years the interest in urban environmental questions has risen to an 
unprecedented degree. The Commission of the European Communities (EC) 
launched its Greenbook on the Urban Environment (1990), the Organisation for 
Economie Cooperation and Development (OECD) published its report on 
Environmental Policies for Cities in the 1990s (1990), while many other institu-
tions (international, national, regional or local) foliowed this new wave of 
interest in urban quality of life by organizing meetings of experts, undertaking 
urban environmental research projects, preparing urban quality of life pro-
grammes and the like. Various new concepts were advocated, such as the 'green 
city', the 'eco-city' or the 'environmental city'. Apparently there is nowadays a 
broad concern about the future of our cities. 
Sustainable development of cities thus refers to continuity in a changing 
situation. These changing situations are clearly reflected in the role of the city, 
for instance, as an industrial centre, as a service centre, as a high-tech centre, 
etc. In the history of most cities in the past century it is possible to identify shifts 
in the role that the city plays within the (changing) national systems of cities and 
within the changing national (and international) economy (see Nijkamp 1991). 
Clearly, in some particular cases (for instance, a war situation, a catastrophe, 
a decline of a dominant employer or a major new policy initiative) external 
developments may induce a very clear role change of a city leading, for instance, 
to a decline of the economie base of a city (reflected inter alia in population 
decline, environmental degradation, inefficiënt energy systems, loss of employ-
ment, ex-migration of industries and services, unbalanced socio-demographic 
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composition, etc). In general, if the self-organization of an urban system fails 
(e.g., because of lack of consensus among different individual institutions), a 
phase of non-sustainability is likely to start. Environmental decay is one of the 
first signs of non-sustainability. 
Policies addressing sustainable development of cities should thus cover 
multiple fields, like urban pollution, urban rehabilitation, urban land use, urban 
transport, urban energy management, urban sanitation, urban health care, urban 
water supply, urban architecture and conservation policy, and even urban 
cultural heritage. A major task is of course to specify operational criteria for 
evaluating LSD. Measurable indicators including minimum performance levels 
and critical threshold levels will then have to be defined, estimated and used in 
forecasting tools so as to improve awareness of sustainable development issues 
of modern cities. Local authorities will have to share their tasks with all other 
actors in the urban space (including the private sector). Nevertheless, it goes 
without saying that urban sustainable development is a process rife with conflicts 
and incompatibilities. Commitment to a strict environmentally sustainable urban 
development by key actors in a city is necessary for a successful implementation 
of sustainability policies. In doing so strict economie (market-based) incentives 
may be desirable in order to cope with the negative externalities of modern city 
life. Failure to develop an effective balanced urban development policy will 
reinforce urban sprawl and will externalize inner city problems to a much larger 
area. 
A necessary condition for implementing an effective planning system for 
urban environmental management is the development of a system of suitable 
urban environmental quality indicators (see OECD 1978). Such indicators, 
which should represent a balance between the necessary quality of information 
and the costs involved, would have to be related to economie, ecological, social, 
spatial and cultural dimensions of the city. The OECD has drawn up a long list 
of elements which are decisive for urban environmental quality and which would 
have to be included in such an indicator system. Examples are: housing, services 
and employment, ambient environment and nuisances, social and cultural con-
cerns, etc. However, it appears to be extremely difficult to operationalize such an 
indicator system, while at the same time guaranteeing cross-comparative urban 
analysis. This means that precise empirical evidence on long-run urban environ-
mental quality and on the implications for both the household sector and the 
business sector is not always available. 
In the context of a balanced urban development policy it is therefore necess-
ary that systematic attempts be made to assess, monitor and evaluate the various 
elements of urban development. In this framework it seems plausible to design 
systematically an Environmental and Community Impact Analysis (cf. Lichfield, 
1990), abbreviated as ECIA, which - analogous to environmental impact analysis 
in many countries - would provide policy-makers with all relevant information 
for a sustainable city planning. 
Despite the difficulties involved, the need for urban sustainability policies is 
increasing. As mentioned above, our world is exhibiting a massive transition 
toward an urban world. The majority of the world population is nowadays living 
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in urban areas, and this share is still increasing. And for the time being, there 
are no signs of a change in this pattern of a world-wide urbanization. At face 
value it seems as though modern cities are exerting a strong centripetal force 
induced by economies of scale, which are even so strong that all negative 
externalities of the city are seemingly accepted. However, some words of caution 
are in order here. Large agglomerations are severely suffering from environ-
mental costs (e.g., New York, London, Rome, Athens, Bangkok, Tokyo, Seoul 
etc), and it is precisely these externalities which are decisive for the shape and 
the role the city is going to take in the future. 
In order to explain urban dynamics from the viewpoint of spatial externalit-
ies, it is necessary to recognize that cities throughout the world history have 
played a critical role as nodal points in the spatial-economic network of a 
country. In this role the city has always attracted urban in-migrants, in both the 
developed and the underdeveloped world. However, the movement toward the 
urban territory has at the same time caused high density and as a result also 
urban sprawl, leading to city regions or functional urban regions. Both land 
prices and environmental externalities in central areas of the cities became often 
an impediment for new household and firm locations, so that an outward shift 
took place. Industries moved to the urban fringe or to special industry parks in 
the neighbourhood of cities. People moved to suburban - and even more 
distant - locations, but this massive movement meant essentially only an expan-
sion of the functional urban territory. Thus despite a broadening of the spatial 
range, the urban system has still kept its original function and has even rein-
forced its position in the past decades. Thus urban environmental damage tends 
to show a wider spatial coverage (cf. Orishimo 1982). 
Urban sprawl rests on a trade-off of agglomeration economies (notably 
economies of scale and scope including higher wages) versus diseconomies (e.g., 
population density and environmental decay). In most cases the extemal costs of 
diseconomies are not (fully) internalized in the price system, so that a distorted 
urban locational pattern will likely emerge. In addition, government policies 
aiming at restoring the balance are often hampered by severe failures so that the 
ultimate situation may even get worse. Thus centripetal and centrifugal spatial 
processes are interchangeably determining the spatial lay-out of an urban system 
(city, fringe, rural areas). 
Although it is likely that environmental quality problems may become more 
severe with urban size, there is no clear evidence that urban size as such causes 
environmental decay. According to Orishimo (1982) it is not the sheer city size, ) 
but rather the land use, the transport system and the spatial layout of a city j 
which are critical factors for urban environmental quality. Thus the attainment of ! 
urban sustainability is undoubtedly a complex and dynamic problem. 
It is interesting to observe that cities all over the world are experiencing a 
process of economie restructuring, accompanied by technological, environmental, 
cultural, transport and socio-demographic changes. Furthermore, in many 
countries public policies - in the framework of an overall national policy or of 
regional policies - have shown in the recent past a marked shift from direct 
interference to indirect (or conditional) policies (e.g., incubation policies, 
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innovation policies, etc). Altogether, modem cities tend to show drastic evol-
utionary changes, in which the human resource potential in a city - composed of 
creativity, competence and communication - is exerting a dominant role. In a 
recent article (Nijkamp 1993) a dichotomy of successful and failing cities has 
been made, using the notion of a 3C - city introduced by Andersson and Strömq-
vist (1988). Successful cities are characterized as 3C+ (plus) areas exhibiting the 
following three positive features: creativity, competence and communication. 
Unsuccessful (failing) cities, denoted as 3C- (minus) areas suffer from conges-
tion, criminality and closure (or isolation). In this framework, technological 
innovation and new infrastmcture and communication policies are increasingly 
advocated as effective tools in successful urban and regional development 
strategies. 
As a result of a complex myriad of spatial-economic forces, modern urban 
systems - with their high density of population and economie activities, their 
nodal position in interwoven geographical and functional-eco- nomic 
(inter)national networks and their ambition to act as engines in the competitive 
process of open regions - are faced with increasingly severe environ- mental 
problems, ranging from air, soil and water pollution to intangible exter- nalities 
such as noise annoyance, lack of safety or visual pollution. Clearly, there is a 
wide variety of sources generating these urban environmental problems, such as 
demographic factors, socio-economic development, inefficiënt energy consump-
tion, inappropriate technologies, spatial behavioural patterns and, most import-
ant of all, inappropriate and/or badly enforced urban environmental policy 
measures. Thus an improvement of the current unfavourable situation requires a 
mobilization of all forces. 
In the meantime even a new discipline has arisen, called urban ecology, 
which aims to design and implement principles for sound urban environmental 
policy (see also Marahrens et al. 1991). Concrete examples of such principles 
are: 
minimize space consumption in urban areas (e.g., underground parking 
areas) 
minimize spatial mobility in the urban space by reducing the geographical 
separation between working, living and facility spaces 
minimize urban private transport (e.g., by creating pedestrian zones) 
favour the use of new information technology and telecommunication 
technology to minimize physical movements 
minimize urban waste, favour recycling and install proper sewage systems 
niinimize urban energy waste (e.g., via combined heat and power systems, 
district heating etc). 
Such principles are somewhat comparable to those formulated in the so-
called 'Gaia'-concept (see Lovelock 1979). The fulfilment of such principles will 
of course require an effective urban policy, which is multi-faceted in nature and 
covers a great many aspects of current city life. Once implemented, they might 
turn cities into 'islands of renewal in seas of decay' (cf. Berry 1985). Cities and 
regions would then have to play a much more active role by mobilizing all actors 
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in the urban territory and by playing a missionary role in convincing them that a 
sustainable city means a sustainable economy and society. 
An interesting illustration of concrete attempts in the industrialized world at 
achieving sustainable cities can be found in the Danish 'Green Municipality 
Project' in which various cities in Denmark collaborate with the aim to generate 
awareness and policy actions at the local level in order to pave the road for 
economically and ecologically responsible development of cities. Various pilot 
projects (called 'green projects') have been initiated in the meantime, focusing 
attention inter alia on life styles in the city, health care, education/information, 
landscape, clean technology, water management, energy policy, transport and 
built environment. 
In Germany a similar cooperative project between cities has recently started, 
called 'OEKO CEPT. It aims to introducé and operationalize ecologically-based 
concepts and paradigms in urban planning and urban renewal. 
In light of the previous observations, the conclusion seems warranted that 
the road towards sustainable cities is necessary but not an easy one. Cities 
definitely qualify as focal points for sustainability research and planning, as they 
play a decisive role as nodal points of people and their activities. They also face 
often the most severe environmental problems, such as air and water pollution, 
noise disturban- ce, waste, degradation of the quality of urban life and visual 
destruction of urban landscapes and architecture. Therefore, it is conceivable 
that there is at present a heightened public awareness and concern about the 
quality of the urban envi-ronment (including public health). Urban policies 
aiming to achieve sustainable development should be more strategie in nature, 
more integrative, more visio- nary regarding the role of the private sector, more 
focused on the provision of market incentives, and more oriented towards the 
needs of citizens. It is evident that the development of sustainable cities in the 
Third World deserves absolute priority in view of the central role of cities in 
developing countries. 
Sustainable cities aim at achieving a balanced (co-evolutionary) development 
in which economie forces (e.g., efficiency), social considerations (e.g., equity and 
access to facilities) and environmental concerns (e.g., quality of life) are brought 
together from the viewpoint of a 'green society' (see also Pearce et al. 1989). 
Despite the current popularity of the notion of sustainable cities,. empirical 
practice is still disappointing in that convincing examples of successful urban 
sustainability policies are still rare (see for various European illustrations 
Nijkamp and Perrels 1993). In many cities, an improvement of the local energy 
efficiency is likely to be one of the critical success factors for sustainable cities, 
as energy management and use provides a substantial support to an improve-
ment of the local economy (i.e., higher degree of competitiveness), to a more 
affordable - and hence equitable - distribution of scarce resources (i.e., a better 
access to public services) and to a reduction in the environmental burden (e.g., 
reduction in emissions of C02). Thus a more sustainable form of urban develop-
ment requires an increase in pressure to reduce the consumption of fossil fuels, 
for instance, through the introduction of district heating, industrial cogeneration, 
combined heat and power (CHP) technologies, biogas technology, or more 
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efficiënt transport systems (see for details Nijkamp and Volwahsen 1990). 
The main problem in building 'sustainable cities' is not the lack of argu-
ments supporting the need for 'green based' cities, but the question of designing 
proper concrete co-evolutionary urban development strategies that can boast 
sufficiënt public support. As our societies - and our cities - move towards the end 
of the 20th century, the case for improving drastically the energy and environ-
mental base of our cities takes on a steadily growing importance and urgency. If 
modern cities want to maintain and improve their role as the 'home of man', 
intensified efforts are needed to safeguard both the historico-cultural heritage 
left to the present generation by our predecessors and the socio-economic and 
environmental potential of modern cities needed to host the future generation. 
In this framework, it should be stressed that there are close mutual connections 
between urban economie urban policy objectives and environmental policy 
objectives: 
urban development requires a good environmental quality, as the latter 
is conditioning to a large extent the economie attractiveness profile of 
an area. 
the achievement of a favourable level of quality of life needs quite some 
financial resources which often have to be generaled at the local level 
a neglect of environmental quality conditions may have serous implica-
tions for human health at the local level, so that these externalities 
mean a threat to urban growth objectives. 
After this broad exposition on urban sustainability issues in general, the 
question has to be answered whether such issues have the same relevance for 
Third World cities. It may be interesting to quote here Hardoy et al. (1992) who 
in their new environmental agenda for environmental problems in Third World 
cities state: "The growing interest in urban environmental problems is based too 
much on Northern perceptions and precedents. It appears biased towards 
addressing the environmental problems which Third World cities have in 
common with cities in Europe and North America. This often means a greater 
attention to chemical agents in the air, rather than biological agents in water, 
food, air and soil - including those responsible for diarrhoeal diseases, dysentery 
and intestinal parasites. This bias often means that critical environmental 
problems such as the control of disease vectors which spread malaria, dengue 
fever, filariasis and yellow fever are forgotten. It can mean more attention to the 
loss of agricultural land due to urban spread than to the fact that half, or more, 
of the urban population lack access to safe and sufficiënt water supplies" (pp. 21-
22). 
In light of the specific nature of socio-economic conditions and environ-
mental sustainability problems in cities in the developing world, more explicit 
attention for sustainable city issues in the Third World is warranted. This will be 
the subject matter of Part B, which is in particular devoted to urban environ-
mental quality conditions in South and East Asian cities. 
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PART B. CAUSES AND FACTS 
4. Urban Sustainability Issues in Developing Countries 
Cities and regions are important key actors for sustainable development: 
they are usually coherent administrative units, have a direct local interest in 
resource and environmental issues and have usually an abundance of statistical 
material. As a consequence, urban and regional environmental and energy 
planning is gaining increasing importance as an effective strategy for implement-
ing ecologically sustainable economie development, as advocated in the 
Brundtland report. Does this also apply to urban policies in developing coun-
tries? Are there specific elements which make the notion of urban sustainability 
more problematic in developing countries? Is there sufficiënt evidence to 
warrant urban sustainability policies in developing countries? Such questions will 
be dealt with in Part B. 
A first problem is the fact that the massive density of people in many Third 
World cities and unequal access to resources, land and housing aggravates the 
environmental question. Thus density and poverty lead to diseconomies of scale 
which even interface exponentially with negative environmental externalities 
caused by polluting activities (e.g., the Mexico basin). 
Next, environmental interests are usually not incorporated in regional and 
urban development planning in the Third World, so that normative guidelines 
(based e.g. on carrying capacity, regenerative capacity etc.) are often missing in 
the practice of planning. Economie progress is often more focused on quantity 
than on quality. 
A main factor is also formed by urban poverty itself. According to the South 
Commission (1990) poverty causes environmental decay. Agarwal (1992) won-
ders, for instance, why at international fora the main focus is on conventions on 
biodiversity and why not on poverty abatement. The 'fight for daily bread' leads 
to short-term decisions which shift environmental and multigenerational interest 
beyond the horizon. Some interesting figures on urban poverty in developing 
countries can be found in Table 1. 
Table 1. About here 
Another problem is caused by the relatively unequal distribution of income 
and productive assets in Third World countries and cities. There is often a bi-
modal distribution of income and wealth which is to the detriment of a rigorous 
and effective abatement policy for environmental decay. 
Finally, the administrative competence regarding strict enforcement of 
environmental measures and regulations is often lacking, so that the effectiveness 
of environmental policies in many Third World cities is feeble. And in case of 
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public interventions in favour of environmental qualiry in cities we often observe 
a case of government failures (besides market failures). This is clearly witnessed 
in a recent study by Hardoy et al. (1992), who claim: "The scale and severity of 
environmental problems in Third World cities reflect the failure of governments. 
In most Third World nations, both national and urban governments have failed 
in three essential environmental actions: to enforce appropriate legislation 
(including that related to environmental health, occupational health and pollu-
tion control); to ensure adequate provision for water supply and solid and liquid 
waste coUection and treatment systems; and to ensure adequate health care 
provision to treat not only environment-related illnesses but also to implement 
preventive measures to limit their incidence and severity. The policies and 
actions that governments take in regard to the urban environment have profound 
implications for the health and wellbeing of urban citizens and, in the longer 
term, for the ecological sustainability of cities and the urban and regional 
systems of which they are part. The extent to which good environmental quality 
is achieved in cities may be one of the most revealing indicators of the compet-
ence and capacity of city and municipal government, and of the extent to which 
their policies respond to their populations' needs and priorities" (pp. 20-21). 
As mentioned in Part A, urban environmental policy in Third World 
countries can be positioned at the crossroads of economie growth (the efficiency 
motive), distributional equity and environmental concern (seen from the view-
point of urban land use and urban physical resources). The choice of efficiency, 
equity and sustainability as main appraisal criteria can be illustrated by the 
Dutch policy for development co-operation. Since the early 1980s the overall 
objective has been "structural combat of poverty". It combined the objectives of 
increase in production and income (efficiency) and a fair distribution (intra-
temporal equity). In 1990, without altering the overall objective, ecological 
sustainability was added as a third attribute. These three elements will now 
briefly be discussed. 
(a) Efficiency 
Cities in the developing world tend to act as magnets for people. Apparently 
the efficiency motive related to urban economies of scale is so strongly dominant 
that an unprecedented urbanisation process has taken place. Even though 
negative externalities do exist (e.g., poor health conditions, congestion), many 
cities are still developing a powerful gravity force based on efficiency grounds for 
socio-economic activities. In conventional economie plan and programme 
evaluation, the attributes of aggregate welfare have tended to be directly 
connected with the efficiency criterion. Efficiency has been a key criterion in 
policy frameworks in conventional (economie) project appraisal for developing 
countries (milestones have been Iittle and Mirrlees 1974; UNIDO 1972; Squire 
and van der Tak 1975; Squire 1989). Efficiency con-stitutes the difference 
between gross aggregate welfare changes (benefits) and all uses of scarce 
resources (costs). In the past, welfare benefits tended to be equated with 
availability of material goods and services produced in the socio-economic 
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system (maximization of material consumption or income). Such goods are partly 
traded in markets, partly non-traded (social overhead, public goods). Increasing-
ly, shortcomings of the narrow welfare concept are acknowledged (see, for 
instance, Van Pelt et al. 1990). Assuming a formal welfare concept, the availabil-
ity of environmental amenities with a direct impact on the wellbeing of men may 
also be considered as a welfare attribute (see Figure 4). As mentioned above, 
on the cost side basic resources comprise both man-made and natural capital. It 
has recently been proposed to differentiate also between objectives regarding 
irreversible vis-a-vis reversible environmental problems (Hedman 1990). 
Traditionally, cost-benefit analysis (CBA) techniques have been applied as a 
policy tooi, whereby prices serve as socio-economic weights. If available and a 
true reflection of the value to society, market prices are applied. If markets are 
imperfect, generate external effects or are considered distorted, shadow prices 
may be applied. The latter approach, among other things, sets project appraisal 
for developing countries apart from approaches for developed countries. More 
recently various types of multi-criteria analysis have been applied to project and 
plan evaluating in developing countries (see Nijkamp et al. 1990; Van Pelt 1993). 
Clearly, since the evaluation of urban developments in Third World countries 
has to consider simultaneously market and non-market aspects, conventional 
evaluation methodologies tend to lose increasingly their relevance and applicabil-
ity in a broader urban plan assessment methodology. 
(b) Equity 
The equity aspect of urban problems in Third World cities refers to the 
distribution of the 'goods' (income, access to medical care, e.g.) in the city, but 
also to the 'bads' (environmental pollution, lack of waste disposal facilities, 
unacceptable water quality etc). The dual nature of developing countries is often 
reflected in disintegrated neighbourhoods, social segmentation and differences in 
housing quality standards, which often form a spatial mapping of unequal 
distribution of resources and amenities. 
Distributional equity is a major ingrediënt in urban sustainability analysis in 
developing countries. The equity motive has not only spatial, but also temporal 
aspects. In traditional project appraisal usually a time horizon encompassing not 
more than one generation is assumed. The frequently applied discounting 
technique implicitly assigns consequences of projects affecting future generations 
a negligible or zero weight. In view of the long-term focus implied by sustaina-
bility concerns, it is also necessary to emphasize intergenerational equity, i.e. the 
distribution of welfare among successive generations. Sustainability concerns 
draw particular attention to long term ecological risks. Some of these risks may 
have various specific characteristics (Quiggin and Anderson 1990), as often 
probabilities associated with various possible events cannot be estimated. Some 
authors (e.g., Reijnders 1990) argue that long-term ecological risks are unaccept-
able. This implies that he assigns a weight of 1 to the environmental risk 
criterion. In this context, it is noteworthy that 'no-regret' strategies aim at 
avoiding highly uncertain but potentially disastrous events and surprises by 
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embarkmg on measures that also can be justified on the basis of their impact on 
related, but more predictable fields. 
Speaking about risks for a sustainable urban development in Third World 
cities, Khosh-Chashm (1991) for instance argues: "Safety regulations for roads, 
houses, workplace etc. are not observed. One of the most fundamental detri-
ments to the environment and the city's health is the lack of a proper legal 
framework and the ability of the system to safeguard the rights, safety and 
wellbeing of their citizens" (p. 246). The same author also claims: "Poverty has 
probably much more adverse impacts on environment and health than any other 
factor. To alter people's self-esteem and, consequently the betterment of their 
life and environmental quality, the major task for the 1990's will be to create 
enough jobs to employ billions of new workers throughout the developing world" 
(p. 248). 
(c) Sustainability 
Plan and programme evaluation for cities and regions did often not include 
constraints on the use of environmental resources. Implicitly, any use of natural 
resources was supposed to be permitted, provided compensation is offered in the 
form of a larger production of man-made goods and services. The environment 
criterion played often a subordinate role in sustainability-oriented project apprai-
sal. Urban sustainability aims to respect the critical role of environmental and 
health conditions for present and future generations, for instance, by imposing 
certain threshold levels regarding the use of environmental capital (or the total 
stock of capital, comprising man-made capital as well). More data-demanding 
forms of sustainability criteria involve measurement of the degree of sustaina-
bility on a cardinal or ordinal scale expressing the relative difference between 
normative threshold levels and actual resource use (see Opschoor and Reijnders 
1989). 
The choice of threshold levels for sustainable resource use depends to a 
large extent on how the present generation judges its responsibilities to future 
generations (the so-called 'trustee' principle), including assessment of risks and 
possibilities for technological substitution in production functions (intergenera-
tional equity). 
It should be emphasized that the sustainability criterion should not be 
regarded as a luxurious policy motive, but as one of fundamental importance for 
Third World cities. The reason is that urban populations in the Third World are 
suffering from a high illness and mortality rate which is geared to low environ-
mental conditions. For example, water quality and infant mortality are two 
closely related phenomena in the poorer segments of Third World cities. Thus, 
urban poverty, urban mortality and urban sustainability cannot be seen as 
separate issues. Consequently, improvement of urban environmental quality (e.g., 
discouragement of the use of toxic materials, water quality standards, improved 
housing quality, better waste treatment etc.) has to run parallel to urban econ-
omie development programmes. 
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Having indicated the above three main dimensions of a balanced (co-
evolutionary) LSD, it is now desirable to offer more empirical evidence on Third 
World cities in subsequent sections. 
5. Environmental Quality Conditions in Third World Cities: Sources and Facts 
Environmental quality conditions in mega-cities in the Third World originate 
from various background factors: demographic growth, socio-economic inequal-
ity, extreme density of poor people, topography, meteorology, lack of abatement 
equipment for industrial pollution, old car fleet, absence of water sewage 
systems, lack of proper waste incineration technology, and poor enforcement of 
environmental regulations. The sources of pollution in Third World cities are 
manifold and concern many areas, like air, water, soil, cultural heritage, quiet, 
residential quality etc. Here we present some interesting selected data on some 
of these fields, viz. air pollution and residential quality. 
(a) Air Pollution 
High urban air pollutant emission is caused by energy consumption as a 
result of cooking, heating, Ughting, transport and industry in the city (see 
UNEP/WHO 1992). Especially the use of fossil fuels leads to a high concentra-
tion of various types of direct and indirect air pollution, such as sulphur dioxide, 
nitrogen oxides, carbon monoxide, volatile organic compounds, ozone, suspended 
particulate matter and lead. In many Third World cities motor vehicles appear to 
constitute the main source of air pollution. In addition to the above mentioned 
well known pollutants, an increasingly large number of toxic and carcinogenic 
chemicals are detected, such as heavy metals, tracé organics, radionuclides and 
fibres. Such chemicals are emitted by various sources such as waste incinerators, 
industrial production, building materials and urban transport. In most Third 
World cities information on air pollution is not very systematically gathered and 
monitored, and especially information on the above chemicals is rare. A recent 
study of UNEP/WHO (1992) contains, however, interesting air pollution data on 
various mega-cities. Here we will present some selected information for cities in 
South Asia and the Pacific (see Figure 5). 
Figure 5. About here 
The impacts of urban air pollution may be wide ranging. Major examples are 
human heaïth (via respiratory and cardiovascular systems as a result of inhala-
tion, drinking water or food contamination etc.) and natural environment (via 
acid deposition causing soil and fresh-water acidification, erop losses, forest 
damage, destruction of terrestrial ecosystems etc.) 
The health impacts of air pollution in Third World cities have not precisely 
been measured, but some indicative figures can be found in Table 2. 
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Table 2. Ongeveer hier 
The WHO has established air quality standards for many pollutants in 
order to be able to assess ambient air quality levels in the framework of public 
health. Although many cities have adopted such guidelines, they are not (or not 
sufficiently) implemented because of lack of financial or organizational 
resources. Insufficiënt (technological or market-driven) incentives exist in order 
to enforce compliance with air quality standards. 
The information contained in the 10 cities in Figure 5 shows clearly the 
failure of environmental policy in these cities. There appears to be no city 
among the 10 listed in Figure 5 which does not exceed at least one of the air 
quality standards set by the WHO. Besides, the trend of air pollutant emissions 
is not significantly diminishing and in many cases even rising, so that severe 
problems are to be expected regarding the achievement of urban sustainability in 
the cities in South Asia and the Pacific. Despite these alarming conclusions, 
some optimism is still justified, as is witnessed by an observation in the UNEP/-
WHO (1992) report: "It should be noted, however, that in some of the mega-
cities studied the severe air pollution conditions observed today could have been 
much worse if certain control measures had not already been introduced. 
Examples are Beijing, Delhi, Seoul and Shanghai where, because of controls, the 
rise in air pollution levels has been slowed and, in some cases, stabilized before 
they could reach the high air pollution levels which, for example, were found in 
London 40 years ago. Over the past 30 years, London, Los Angeles, New York 
and Tokyo have reduced their air pollution dramatically" (p.43). 
It seems as though most Third World cities follow the historical pace set by 
large cities in the Western world: after a period of moderate pollution, the 
transition towards industrialization, motorization and high density concentration 
causes a rapid rise in air pollution. Gradually a declining growth and a stabiliz-
ation may be reached following the implementation of pollution control 
measures and programmes. Given the massive scale of urban environmental 
pollution, their consequences for human health and their implications for local 
and global sustainability, urban environmental policies should be effectuated 
without any further delay. 
(b) Residential quality 
Besides air pollution, Third World cities are also suffering from a low 
residential quality (or even lack of shelter) for a majority of the urban residents, 
thus causing ill health, disability and premature death as a result of diarrhoeal 
diseases, malaria, intestinal parasitic infestations, respiratory diseases and the 
like. In general, the picture of Third World cities reveals one of lack of 
sustainable development, as there is for considerable segments of the urban 
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population a lack of basic urban services, lack of social and medical care, 
inadequate housing for low-income residents, unemployment among the urban 
poor, an old vehicle fleet causing much air pollution, noise and congestion, lack 
of proper water and of modern sewage systems, and in general a threatening 
environmental deterioration. A manifest contrast between cities in the developed 
and the developing world is thus the relatively low quality of life for a substan-
tially proportion of residents in Third World countries. The previous remarks 
can be illustrated with a reference to incidence data on slums and squatter areas 
taken from Lo (1992) (see Table 3). Although these figures are somewhat 
outdated, they nevertheless reflect clearly the pattern sketched above. 
Further relevant data on demographic, socio-economic and environmental 
conditions in four Asian cities can be found in Table 4. 
Table 3. About here 
For further information on problems of urban shelter, municipal services and the 
poor in South Asian cities we refer to Wegelin (1993). 
Table 4. About here 
It should be added to the above observations that - even though squatter 
settlements may have extreme densities - especially their unplanned and 
uncontrolled nature causes the main problems: provision of health care services 
and adequate infrastructure (e.g., roads, telecommunication, electricity, water, 
sewage, waste treatment) is extremely difficult and costly to offer, once illegal 
and informal neighbourhoods have already been built up, as no space has been 
reserved for community infrastructure. The Israëli example of temporary housing 
programmes for Russian immigrants shows clearly that it is possible to reconcile 
high density with sufficiënt public infrastructure. The main problem is again lack 
of enforcement of environmental, land use and housing building regulations. 
Apart from urban sustainability problems caused by overcrowding - a 
situation which can also be found in cities in the Western world, like Naples or 
Athens - , negative impacts on human health are - besides air pollution (includ-
ing indoor air pollution caused by low quality cooking and heating equipment) -
frequently originating from the low equality of drinking water and the lack of 
waste disposal and water sewage systems. The consequences are really disastrous 
in many Third World cities: millions of infants, children, adults and elderly die 
every year from diarrhoea, dysenteries, typhoid or food poisoning. Some rather 
shocking information on inadequate provision of drinking water and sanitation 
facilities in Third World cities can be found in Table 5. 
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Table 5. About here 
Further numerical information on urban water supply and sanitation 
conditions in urban areas in ESCAP countries can be found in Figure 6. 
Figure 6. About here 
Urban policies have in general failed to offer drinking water and sewage 
systems of a reasonable quality. Even though it is conceivable that not all urban 
residents in mega-cities can immediately have piped water into their homes, the 
quality of water from a stand-pipe should have sufficiënt quality in order to 
prevent infectious diseases. Furthermore, the quality of water sold by private 
vendors is normally not imposed or guaranteed by the city government, while 
there are usually neither price regulations for the sale of water by private 
vendors. This failure in policy leads often to the strange situation that poor 
people have to buy water of doubtful quality at a price which is far higher than 
the price paid for clean piped water by the urban rich. Investments in drinking 
water mfrastructure and water sewage systems seems thus to be an urgent policy 
issue in Third World cities. 
It is also interesting to look at the rate of improvement of the current 
situation. Interesting information is contained in Figure 7, which shows that 
water supply and sanitation conditions are gradually improving, but nevertheless 
lag behind compared to population growth. This suggests the need for an 
intensified urban drinking water and sanitation programme in cities in the 
ESCAP region. 
Figure 7. About here 
A final environmental issue in Third World cities is waste disposal (see 
ESCAP 1992). Collection of industrial and household garbage is another major 
environmental issue in Third World cities. In many cities only one half to two 
third of all urban solid waste is coUected, whle the remaining refuse is often 
dumped on vacant land, waters or just on the streets. It goes without saying that 
the health impacts of this deficiënt pulbic policy are enormous. A selected 
overview of failing garbage collection systems in various Third World cities can 
be found in Table 6. 
Table 6. About here 
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In this framework we may observe two weak points in urban waste disposal 
policy. First, there is no clear enforcement of garbage regulations in the city. 
Second, even if waste is collected, it is in many cases not treated in an environ-
mentally sound way. Dumping in open sites or just burning is still normal 
practice. Smoky Mountain in Manila, where thousands of poor people live on the 
garbage of many urban rich, is a tragic example of a failing urban waste disposal 
policy. 
Finally, it is noteworthy that the distribution of environmental costs in Third 
World cities is not eually shared by all residents. Especially the poorer segments 
of urban population are unable to afford quality of life, better provision of water, 
sanitary facilties and health care. Thus poverty and low environmental quality 
are strongly correlated forces. 
Fortunately, there are also promising examples. The greening policy of 
Singapore is well-known. In this city, the Parks and Recreation Department and 
the Housing Development Board have deliberately and consistently worked 
together to maintain the scarce green environment in the area. Tree planting 
programmes, protected areas, a park network system and waterfront develop-
ment plans are illustrations of successul initiatives to ensure urban sustainability. 
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PARTC. POLICIES 
6. A Framework for Environmental Policies in Third World Cities 
Parts A and B of this report have highlighted the urgency of urban environ-
mental policies in all directions in the developing countries. The need for clear, 
feasible and effective urban sustainability policies is clearly present. Such 
policies should be initiated and implemented without delay, as a neglect of such 
policies will lead to unsurmountable problems in he future. Failure of public 
policies to effectuate urban environmental management in the short run will 
severely aggravate urban environmental quality problems in the longer term and 
cause dramatically high social costs in terms of health, quality of life, natural 
environment, cultural heritage and social tension. 
In addition, the supply of environmental services and infrastructure (e.g., 
water sewage systems, electricity supply, drinking water) bas in most cities a 
distribution bias, as it is often confined to medium and high income groups, 
which do usually not pay the full price for these publicly provided goods. Thus 
urban sustainability problems are often also an urban equity issue. 
Such environmental policies should have a wide coverage. They should focus 
on both short-term, realistic strategies at alleviating or improving local and 
small-scale urban environmental problems (e.g., better water sewerage, strict 
rules on the quality of drinking water sold by private vendors, expansion of 
piped-water systems so as to serve public water distribution points, better 
collection and processing of garbage etc.) and long-term, structural initiatives 
and preventive measures to improve water and air quality and, in general, urban 
quality of life (investments in public infrastructure, effective energy savings 
programmes, recycling of urban waste etc). 
It should be noted hat also the private sector (including NGOs) may play an 
important role in developing a more satisfactory urban sustainability policy in the 
Third World. All initiatives - both private and public - that aim to minimize the 
use of renewable and non-renewable resources in the city so as to keep environ-
mental quality conditions within the carrying capacity of the city are to be 
welcomed. This requires of course an action - oriented and effective urban 
environmental policy in Third World countries. 
In a recent UNESCO study Young (1992) has offered various guidelines for 
a general environmental policy in Third World countries which are presented in 
Table 7. 
Table 7. About here 
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The guidelines from Table 7 are interesting and deserve to be developed 
and used at a wider scale. Nevertheless, their relevance for Third World cities is 
still limited, as the nature of (un)sustainable cities is significantly different in 
developing countries, especially as far as the political dimension is concerned. 
This is clearly stated by Hardoy et al. (1992): "Most environmental problems are 
political problems. They arise not from some particular shortage of an environ-
mental resource such as land or fresh water but from economie or political 
factors which deny poorer groups both access to it and the ability to demand 
changes. In most cities, poorer groups' lack of piped water supplies is not the 
result of a shortage of fresh water resources but the result of governments' 
refusal to give a higher priority to water supply (and the competent organiz-
ational structure its supply, maintenance and expansion requires). There are 
some cities or metropolitan areas with critical shortages of fresh water resources 
(for instance Mexico City) but rarely are supplies so constrained that they 
prevent piping sufficiënt supplies for health to poor households. The same is 
true for land; most cities or metropolitan areas in the Third World have suffi-
ciënt unused or under-utilized land sites within the current built-up area to 
accommodate most low-income households currently living in very overcrowded 
conditions. The many poor households who live in settlements on dangerous sites 
such as floodplains steep slopes choose such sites not in ignorance of the dangers 
but because the authorities failed to plan for and allocate more suitable sites. 
Again, there are cities with critical land shortages because of special site 
characteristic but even here, governments could do much more to reduce risks 
for those in hazard-prone areas" (p.23). 
From the observations made in Part A and B, it has become clear that all 
items on the list given by Young are relevant for an effective urban sustainability 
policy in developing countries, but that especially the policy failures of govern-
ments have come to fore as major causes of worsening environmental quality 
conditions in these cities. Thus, avoidance of government failures and adherence 
to market-based environmental policy principles accompanied by a strict enforce-
ment of regulations seems to offer the most effective policy strategy. Policy 
measures should focus in particular on a higher quality of drinking water, better 
sanitation facilities and sewerage systems, avoidance of unnecessary air pollution 
(both indoor and outdoor), upgraded health care services, better planning of 
housing and land use, and adherence to sound environmental policy principles. 
Only then the unacceptable number of preventable deaths can be coped with. A 
change in policy priorities in favour of the environment and a more equal 
distribution of - and access to - environmental goods and services is a sine qua 
non for urban sustainability policies in Third World countries. The previous 
observations are succinctly summarized by Hardoy et al. (1992) as follows: "A 
failure of governance underlies most environmental problems - failure to control 
industrial pollution and occupational exposure, to promote environmental health, 
to ensure that city-dwellers have the basic infrastructure and services essential 
for health and a decent living environment, to plan in advance to ensure 
sufficiënt land is available for housing developments for low-income groups and 
to implement preventive measures to reduce environmental problems or their 
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impacts. This is often, in turn, linked to the national economy's weakness; 
effective governance in ensuring a healthy environment for citizens is almost 
impossible without a stable and reasonably prosperous economy. Strong support 
for efficiënt resource use, minimum waste, cities and urban systems which limit 
the need for private automobiles and maximum recovery of materials from waste 
streams can ensure that increasing prosperity does not also mean increasing 
environmentai degradation" (pp 23-24). 
The main question is however, to what extent human, financial and other 
resources are available to remedy the above mentioned environmentai problem 
situations. For the time being, the experiences and results are disappointing: 
apart from a few exceptions, no significant improvement of quality of life 
conditions can be found in the majority of Third World countries. Therefore, in 
the next section we will explore in more detail critical success factors for 
sustainable urban development in the developing world. 
7. Critical Success Factors for Urban Sustainability in Third World Countries 
As mentioned in the previous section, it is not an easy task to design 
signposts for a sustainable city policy. Therefore, it seems to be a meaningful 
question which critical success factors are to be fulfilled in order to ensure a 
viable urban sustainability policy. Here we will use the notion of the pentagon 
model (see Nijkamp et al. 1993) which takes for granted the existence of five 
necessary and crucial conditions which have to be met in order to ensure that a 
policy given is in principle feasible (see Figure 7). This pentagon prism has been 
used in various applications of policy analysis, for instance, infrastructure, 
environment, energy, public services etc. Here we will use a specific version of 
the pentagon model that is more geared towards urban sustainability policy in 
the developing world. In the context of sustainable city policy these five factors 
have the following meaning: 
Figure 8. About here 
• hardware: development of customized technical skill and technologies for 
pollution and waste treatment drainage, route guidance for 
traffic in urban areas etc. A particularly weak element in many 
Third World cities is the frequent absence of urban basic 
infrastructure services (e.g., sanitation services). The develop-
ment of such services has recently been given due attention in 
various countries (e.g., Pakistan, Thailand). Various interesting 
examples can be found in a study by the ADB (1991). Seen 
from the viewpoint of a sustainable city, quality of housing and 
of fundamental public services such as education, socio-medical 
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care and pollution abatement seem to play a critica! role. 
Modern technology may be pivotal in generating the necessary 
technical equipment here and concerns inter alia urban pollu-
tion control, appropriate waste treatment plants, industrial 
pollution control equipment, hazardous waste control, environ-
mental biotechnology, and clean energy production (see ESCAP 
1992). Success stories can be found amongst others in Singapore 
where 96 per cent of the population is served by modern sanita-
tion through an extensive network of public sewers with a total 
length of over 2000 kilometres, controlled by a computer-based 
automation system. 
• socioware: development of and access to community-oriented socio-medical 
and related urban support systems (e.g., community organiz-
ations, NGOs, non-profit foundations) for an effective combat 
of poverty and degradation of quality of life. Especially 
decentra- lized service delivery systems focusing on specific 
problem groups (e.g., children, elderly, handicapped or ill 
people) would be necessary. This would often be based on 
private or semi-public initiatives. Various countries (e.g., Sri 
Lanka, Philippines or India) offer interesting examples of 
success stories, in which decentralized policies seem to be the 
most successful strategies (see ADB 1991). Decentralized solid 
waste disposal and decentralized heating systems are also good 
examples of socioware oriented towards the needs of local 
communities in large cities in the Third World. A necessary 
condition for socioware is the provision of adequate environ-
mental education, the enhancement of environmental aware-
ness, the development of environmental campaigns and the 
design of environmental communication networks (see ESCAP 
1992). Examples are the Magie Eye anti-littering campaign in 
Thailand and the campaign to keep Singapore clean. 
• orgware: development of an efficiënt, alert and pro-active administrative 
system with sufficiënt coordination and cooperation among 
different institutional configurations (e.g., community-based 
organizations) aiming at improving urban quality of life by 
means of viable development programmes or in-situ slum 
upgrading projects. It is evident that a good cooperation 
between local community leaders and local developers is also of 
critical importance, as often also the prevailing ownership 
conditions of urban land become part of a restructuring process. 
In view of the multiplicity of needs (e.g., shelter, water supply, 
public transportation) a flexible institutional framework for 
achieving urban sustainability has to be designed. Participatory 
service delivery systems, self-help community-based programmes 
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and private-public community development programmes offer a 
great potential in this context. As mentioned above, the main 
weakness in most Third-World cities is the lack of administra-
tive competence, which might lead to a mobilisation of all 
public and private forces for enhancing urban environmental 
quality. Korea, Thailand, the Philippines and Indonesia have 
recently developed initiatives to integrate environmental con-
cerns into regional and local economie development planning 
(see ESCAP 1992). 
• ecoware: sufficiënt recognition of environmental interests and presence of 
a legislative and institutionalized system ensuring an adequate 
incorporation of environmental interests in urban development 
planning. In particular, the development of monitoring and of 
emissions registration deserves full scale attention here (includ-
ing environmental impact assessment). Simple and rapid 
methods for air quality monitoring and assessed will have to be 
favoured, while also environmental risk management and envi-
ronmental accounting are becoming relevant issues. Sufficiënt 
attention would have to be given to the needs of the urban poor 
in terms of quality of life, healthy living and working conditions, 
clean water etc. Physical planning measures including efficiënt 
transport infrastructures are important here: much of the envi-
ronmental damage and annoyance in Third World cities is 
related to poorly designed spatial lay-out of urban areas and 
outdated urban infrastructures causing a lot of unnecessary 
spatial movements. Finally, water quality has to be mentioned 
here also as a critical factor which is of decisive importance for 
health and quality of life in cities in the developing world. A 
good example can be found in Indonesia where a team of the 
World Resource Institute has developed a framework for natu-
ral resource accounting. The method foliowed the one used in 
national income accounts, except that it led to the calcülation 
of net GDP, which was derived by subtracting estimates of net 
national resource depreciation from GDP. 
• finware: development of an economie and financial support system which 
is able to generate the necessary financial resources for those 
urban development and environmental projects (or pro-
grammes) which have a net positive social benefit. This question 
does not only concern the (quantitative) size of scarce financial 
resources, but also the institutional competence for allocating 
these resources from various sources and decision levels. Fur-
thermore, a main challenge would be to develop savings mech-
anisms among the local population to stimulate the financing of 
basic community infrastructure (e.g., financing medical care 
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based on matching grants). Decentralized community-based 
initiatives would then be necessaiy so as to generate sufficiënt 
interest (and hence financial resources). Examples can be found 
in the Philippines, South-Korea, Indonesia and Pakistan. Of 
course, also local tax revenues (preferably based on user charge 
principles) could play an important complementary function 
(e.g., fuel tax, property tax, telephone tax etc). Finaliy, also 
financial management and expenditure administration of local 
authorities would have to be improved. Clearly, both the private 
and the public sector could play an important role here. Espe-
cially the role of the private sector has to be emphasized here 
in view of the fact that usually the government is short of 
capital. A link between the informal sector and privatisation of 
environmental services seems to be in place here, provided 
strict quality standards are imposed and enforced. 
The previous critical success factors incorporated in the pentagon model 
seem to offer a useful framework for analyzing the viability of urban sustainab-
ility programmes. Some further reflections will be offered in the next section. 
8. Areas of Feasible of Urban Environmental Policies 
The above considerations on critical success factors are still fairly general 
and ought to be translated into economically and ecologically meaningful 
strategies for urban sustainability in developing countries. In the general area of 
global sustainability policies various guidelines have been proposed to national 
and supranational govemments. An example can be found in Table 8 taken from 
Young (1992). 
Table 8. Ongeveer hier 
The previous list of criteria offers various interesting economie principles for 
effective sustainability strategies with a strong emphasis on market principles. 
However, a cmcial question is whether such principles can easily be applied at 
the urban scale in developing countries, where cities have often tumed into 
'pollution havens'. Given the specific features of environmental problems in 
Third World cities (see Section 3), it seems as though such general economie 
guidelines are insufficiently customized and geared to needs of those cities, so 
that their applicability still remains questionable in these areas. 
A necessary condition for effective and efficiënt urban sustainability policy is 
the existence of a competent, representative, non-bureaucratic and action-
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oriented government, which is able to cooperate closely with NGOs and the 
private sector in order to mobilize all forces for successful urban environmental 
management. A joint effort is needed to alleviate poverty and to improve 
environmental quality conditions in cities, by improving housing and living 
conditions, by supporting proper environmental technologies and pollution 
abatement systems, by providing better public infrastructure (including waste 
treatment, sewerage and drinking water) to all urban residents, by offering 
training and educational programmes on the environment, by involving also the 
poorer segments of the urban society in decision-making, by strengthening urban 
institutions dealing with environmental protection, and by strictly enforcing land 
use and environmental regulations. 
This missionary calender means an enormous task for cities in East and 
South-east Asia, but needs to be undertaken with great rigour in light of the 
current and foreseeable high social costs. The 'growth-first' strategy adopted in 
many Third World countries and cities is only in the short run offering clear 
benefits, but more expensive in the long run (cf. Kobayashi 1991). Some first 
signs of the recognition of the benefits of a co-evolutionary strategy can be found 
in Taiwan, which explicitly adopted a policy to cope with environmental degrada-
tion that reduces social welfare and has launched a rigorous environmental 
clean-up programme. 
In order to put forward some more practical considerations, we will discuss 
here a (limited) set of fields in Third World cities where sustainable policies may 
be effective. Notions from the above pentagon model and the above guidelines 
will also be used as a test framework. The following fields of sustainable urban 
policies in the developing world will be distinguished here: 
• urban resources and waste management 
• urban quality of life 
• urban transport 
• financing urban sustainability policies 
All these items will be discussed in the following subsections 8.1 - 8.4, 
respectively. 
8.1 Urban resources and waste management 
Cities are concentration points of economie and social activities, based on 
scale economies. The related negative externalities of urban compactness should 
preferably also be coped with on the basis of strategies based on scale econ-
omies (e.g., centralized waste treatment). This means that policies to increase 
the efficiency of raw materials, energy and waste treatment have to be stimulated 
and implemented. For instance, cities offer unique possibilities for selective re-
collection, recycling and re-utilisation of materials, or for district heating (or 
perhaps district cooling) or industrial co-generation. Illegal dumping of waste has 
to be strictly prohibited, while strict environmental standards in industrial 
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processes, waste treatment plants and water sewage systems are a sine qua non 
for a sustainable city. Several cities in developing countries offer good examples 
of environment conscious strategies, inter alia by using intensive publication 
campaigns to increase local awareness. Thus education and communication 
(related to socioware) are - besides appropriate hardware equipment - necessary 
to achieve a sustainable urban development. 
In general, a source-oriented environmental policy is more effective and less 
costly than effect-oriented measures, although it has to be recognized that 
curative policies may be necessary next to preventive environmental policies. A 
strict market-based enforcement of 'polluter-pays' principles seems to be a 
necessary condition in order to cope with environmental externalities in cities in 
the developing world. An interesting example can be found in Malaysian palm 
and rubber factories, where fees are levied on palm-oil and rubber factories for 
the discharge of polluting effluents (see ESCAP 1992, p. 190). 
Another point concerns the need to develop in Third World cities rapidly 
and efficiently environmentally sound conditions for low-income groups, using 
also market-oriented strategies. Polluter pays principles, user charges and 
matching grants seem to offer interesting ways of improving environmental 
conditions in many Third World cities. Thus also finware has to be regarded as a 
critical success factor (see also Subsection 8.4). 
8.2 Urban quality of life 
Urban quality of life is related to the quality of the housing stock, the 
availability of shelter, the prevailing land use patterns, the availability of socio-
medical care, and in general the entire package of urban infrastructure services. 
Land use and housing are critical issues in cities in Third World countries, as 
illegal land use and squatter settlements are common phenomena. Especially 
low-income groups tend to become victims of semi-institutional and informal 
changes in land use and ownership conditions. A reconciliation of the needs of 
the poor with the public needs to enforce laws on land use and ownership 
appears to be fraught with many difficulties in most Third World cities. The 
organisation of an improvement of urban quality of life on the basis of commun-
ity participation seems to be the only viable way in the long run, but many cities 
show that this is a long lasting process. Thus the orgware of urban quality of life 
policies is a critical issue, as is also clearly reflected in discussions on the 
modalities of public service delivery (e.g., medical care) in Third World cities 
(e.g., centralisation vs. decentralisation, public vs. private service provision, 
formal vs. informal delivery channels etc). 
Interesting examples of community-based approaches at achieving urban 
sustainability can be found in an ESCAP (1992) document, where it is stated: 
"For example, the pioneering works of kampong improvement in Bandung, 
Indonesia (Hasan Parebo) and the Orangi Pilor Project in Karachi, Pakistan 
(Akhtar Hameed Khan) have helped bring sustainability into the urban environ-
ment. These projects assist low income urban dwellers to form effective com-
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munities and undertake shelter and area environmental improvements on a self-
help basis. This has also resulted in civil works of moderate quality at costs much 
lower than that of contracted construction. The proliferation of such self-help 
schemes, besides substantially improving the environment, can relieve the 
financial burdens on city and state governments" (p. 184). 
It goes without saying that institutional rigidity and public inertia may be 
detrimental to an effective quality of life policy in Third World cities, but an 
equaliy important factor is the lack of funds to pay for all services needed. A 
variety of mechanisms can in pnnciple ge imagined, ranging from local taxes or 
central government transfer payments to self-financing service revenues, but in 
most Third World cities the financial possibilities are extremely limited. 
Consequently, alternative modes of quality of life services have to be envisaged 
as well, such as self-help, participatory and community-based serviced delivery 
systems, or improved technologies. Thus a mix of hardware, socioware, finware 
and orgware is a sine qua non for a more satisfactory quality of life in Third 
World cities. 
8.3 Urban transport 
It is abundantly clear that most Third World cities face severe transport 
problems which do not only cause unacceptable negative social externalities (e.g., 
congestion, pollution, health effects, fatalities), but also affect negatively the 
economie performance of these cities. Such social costs and inefficiencies are the 
dramatic consequences of poorly functioning transport systems in many Third 
World cities. 
However, the solution of these transport problems is far from easy. In 
general, financial resources for implementing infrastructure investments are 
lacking (or at least insufficiënt). The lack of means to improve the efficiency of 
public transport services and to reduce economie losses caused by traffic jams is 
even more serious in developing countries, given the foreseeable rise in car 
ownership and car use in the next decade. In a recent study (see ESCAP 1990) it 
was found that finware (i.e., lack of funding for urban transport investment) was 
perceived to be a main problem in Indonesia, Pakistan, the Philippines and 
Thailand), whereas orgware and hardware (i.e., lack of technological skills and 
lack of appropriate coordination channels) appeared to cause a major bottleneck 
in South Korea and Hong Kong. 
A major problem is that often urban transport policy is regarded as a 
(segmented) traffic management issue, whereas in reality this is closely con-
nected with land use policy, housing policy and industrialisation policy. 
It is clear that - in view of the central economie position of cities in develop-
ing countries - more investments in transport infrastructure are warranted 
(possibly to be paid out of user charges). Also appropriate training schemes for 
traffic managers, public transport operators and infrastructure owners/mangers 
seem to be in place here. Finally, a more thorough economie basis for fare 
structures and investment decisions on all infrastructures is necessary in order to 
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avoid inefficiënt spending of extremely scarce public financial resources. The 
same applies also to fuel taxes, vehicle taxes and vehicle regulations. Clearly, 
public transport would need a drastic upgrading (a 'quality jump') in almost all 
cities in the Third World. Such improvements may range from large scale mass 
transit systems to small scale adjustments (e.g., separate bus lanes, priority for 
buses on traffic lights, better information provision on routes and destinations of 
public transport, more (light) rail investments for medium and long distances 
etc). Price distortions would have to be avoided in all cases, and cost recovery 
principles would have to be strictly applied in order to offer a quality product 
that is needed by the market. The following table (see Table 9) gives interesting 
information on investments in highways and public transport in three cities in 
developing countries (ESCAP 1990). 
Clearly, many possibilities exist to improve local traffic conditions. An 
example of the broad range of public policy measures can be found in a study by 
Heggie (1992) on urban transport in developing countries (see Figure 9). For the 
time being, a broad combination of both charges or taxes and environmental or 
technological standards seems to be the best strategy to alleviate the high social 
costs of urban transport in cities in the developing world. 
Table 9. About here 
Figure 9. About here 
8.4. Financing urban sustainability policies 
The above pentagon model has claimed that finware is one of the most 
critical conditions for a substantial improvement of urban quality of life condi-
tions. Does an urban sustainability policy generate sufficiënt Value for money' 
which would justify a mobilisation of huge financial resources? Similar questions 
have recently also been raised in the context of other 'non-productive' assets 
such as housing, infrastructure and culture (cf. Montanari and Petraroia 1991, 
and Strayk et al. 1990). Despite the indigenous merits of housing, infrastructure 
and culture, it appeared necessary to show also that these assets would create a 
positive contribution to social welfare to such an extent that it was worth 
investing in them. 
It is evident that net positive socio-economic benefits are a sine qua non to 
justify public intervention in the urban environment. Such benefits comprise both 
primary economie benefits (e.g., extra tourist revenues as a result of a strict 
urban environmental policy) and secondary benefits (e.g., new enterprises attrac-
ted by a nice urban climate). Clearly, the distributional effects would have to be 
considered as well, so that a careful analysis of the beneficiaries (and externali-
ties) of environmental policies favouring a sustainable city is necessary. 
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The previous remarks can be illustrated by some cases. In industry new 
technologies and better insulation of buildings may lead to a considerable rise in 
energy efficiency, although this clearly has a long lead time in normal circum-
stances. In the residential sector, housing insulation programmes may also lead 
to drastic energy savings for both space heating and air conditioning (e.g., by 
means of better insulation, heat pumps, solar energy installations, wind turbines, 
and economizers for central heating systems). Also in the transport sector 
considerable savings are in principle possible (e.g., through more energy effi-
ciency engines, vehicle weight reduction or - in the long run - through a more 
energy-efficiency physical planning aimed at a reduction of commuting distance 
and/or a shift of the modal split in favour of public transport)(see also Button 
1992). At a more integrated and meso level of urban energy planning, various 
possibilities are offered by central heat distribution, recycling of energy from 
heat, by combined heat and power either in district heating or in co-generation, 
or by using urban/industrial waste as fuel for generating plants. Especially at a 
local level these energy saving options are likely to be more efficiënt than at a 
more region-wide level, as in general such options require fairly high densities of 
energy demand. In addition, land use zoning and physical planning might also 
provide some of the regulatory regions for environmental policy. 
In all cases, environmental programmes are expensive and require much 
public money. In light of severe public budget constraints and deficits of govern-
ments at all levels (national, regional, local), an increasing plea is made for 
private financing of public programmes or projects, especially after the deregula-
tion movement. In most cases however, an entire private financing is not 
regarded as a desirable option. Hence we see in practice the emergence of 
various types of public private partnership (PPP) configurations. Such cooper-
ative agreements require the solution of two problems: 
the institutional model 
the financial arrangements 
The institutional setting in which an urban environmental and energy policy 
would have to operate is of paramount importance for the feasibility and 
effectiveness of such a policy. For example, private-public oriented district 
heating systems, private based industrial co-generation systems and private (but 
collective) solar and wind energy systems are increasingly becoming popular, but 
require clear and well set agreements among all parties involved. Synergy in 
urban environmental and energy policy measures wiïl certainly increase the 
viability of urban sustainability. 
In general, urban environmental and energy planning may comprise a whole 
set of different and complementary environmental and energy policy strategies 
('packaging' of policy measures), such as industrial co-generation, district heating, 
combined heat and power (CHP) generation (using steam turbines, internal 
combustion engines, gas turbines or combined cycle gas turbines), combined 
urban waste management and energy production, transport policies, load 
management, and institutional reforms in the structure of Utilities. Various 
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European cities provide good examples of the potential of urban energy planning 
(e.g., Berlin, Odense, Amsterdam, Gothenburg, Torino, Rennes and Grenoble). 
Such policy strategies might be foliowed by Third World cities. 
The financial aspects deserve of course also closer attention. A significant 
part of the success of environmental and energy conservation policies in many 
cities can be attributed to various financial incentives programmes. Examples in 
various sectors are: 
industry: 
- grants to stimulate discrete conservation investment 
- tax incentives to encourage energy efficiënt production processes 
- loans to stimulate less energy intensive capital investments 
residential/commercial sector: 
- grants to help develop energy conservation schemes 
- tax incentives to induce building insulation 
- loans for specific energy conservation purposes 
In addition, in various countries information programmes (e.g., publicity 
campaigns, residential and industrial energy audits, appliance labelling or 
transportation fuel efficiency information) and regulation/standard systems (e.g., 
building codes, appliance efficiency standards, fuel economy standards for new 
passenger cars) have been introduced as a policy tooi to increase environmental 
and energy awareness. 
Traditional economie theory would teach us that the expected financial 
revenues of new urban environmental programmes would induce a willingness to 
pay of actors involved. In light of the poverty level in many cities in developing 
countries this does not always offer a plausible option. And therefore, a cooper-
ative agreement where governments or public authorities would provide a 
leverage of private support seems more likely. Especially a system of matching 
grants between the public and the private sector may be promising. Schuster 
(1989) makes a distinction between three types of matching grants: 
* co-financing 
* challenge grants 
* reverse matching grants 
Despite the potential of matching funds, governments nevertheless have to 
generate the necessary financial resources. Money from the public budget may 
then originate from fees or charges levied on the use of environmental faciltities. 
Specific pollution abatement measures may also be based on polluter pays 
principles (industries, household, transport etc.) and may be complemented with 
command and control regulations for achieving urban sustainability. 
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9. Concluding Remarks 
The nodal position of cities in all economies - including those of developing 
countries - necessitates a careful analysis and thorough policy attention regarding 
the socio-economic potential of these cities. Urban sustainability may be 
regarded as an appropriate motive for effective and efficiënt strategies to find a 
balance between growth, equity and environment. This means that local govern-
ment capacity has to be strengthened, so that environmental considerations are 
integrated in urban development plans. 
The particular situation of Third World cities - characterised by massive 
urbanisation, poverty, low levels of public services and a dual economy - makes 
them very vulnerable, so that indeed the issue of sustainability is at stake here. 
The close connection between urban poverty and urban environmental condi-
tions will reinforce the trend to seek for short-term solutions without alleviating 
the long term trends. Govemments are faced here with extremely difficult and 
delicate choice problems in finding a balance between the fulfilment of urgent 
needs and the necessity to work on a sustainable city. The paradoxical situation 
tends to emerge in many Third World countries that the increase of welfare 
levels of the poor will lead to more pollution and waste, and hence will erode 
the urban basis for sustainable development. In this context, a keen combination 
of hardware, socioware, orgware, ecoware and finware measures has to be found. 
It is evident that - besides an improvement of welfare prospects and related 
behavioural changes - also technology development in the area of environmental 
management and pollution abatement is a sine qua non. At both national and 
local levels effective steps have to be undertaken to discourage the use of 
polluting technologies. At the same time, it has to be recognized that many 
abatement technologies and other industrial or household technologies with a 
polluting nature are acquired from abroad and hence part of the solution to the 
(urban) pollution problem in Third World cities has to be found in the devel-
oped economies. This means that there is a need for an international code 
preventing the transfer, trade or export of polluting technologies and products. 
This means that the development of agreements with multi-national companies 
or exporting companies would deserve high priority in order to safeguard urban 
sustainability in Third World countries, especially regarding those activities 
involving aid-funded projects. Also the use of polluting products by households at 
the local level (e.g., plastic bags, CFC's) has to be strictly discouraged. Thus 
hardware and ecoware would have to lead to a mutually support mechanism, for 
instance, by developing products incorporating indigenous natural raw materials 
and by favouring recycling schemes. Such a strategy will also alleviate urban 
poverty and unemployment and does hence favour socioware. 
Another point worth emphasizing is the active role to be played by local 
actors (both private and public) to reduce pollution from all economie activities 
and energy use. Price and tax schemes on fuel, electricity and gas have to be 
properly applied so as to ensure an efficiënt use of scarce resources in combina-
tion with a sufficiënt availability of such resources for the low income categories. 
In general, an inappropriate pricing of environmental resources and services has 
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to be avoided. Besides, positive stimuli have to be given to safeguard the urban 
environment (e.g., re-plantation schemes of trees, maintenance of urban parks, 
selective (controlled) disposal of waste and garbage, installation of drainage and 
sewage systems, construction of flood control systems etc.) in order to upgrade 
the urban environment. 
Finally, the positive role of the city in the Third World has to be empha-i 
sized. A city is a node of economie activity, entrepreneurial spirit and social; 
renewal. Not only industrial and service activities should be promoted in the city,) 
but also many other activities which increase urban sustainability. For instance, 
many Third World cities house collections of monuments and cultural amenities 
which could attract many foreign tourists. Various cities have been successful in 
exploiting this indigenous resource, but in many cities in developing countriesl 
such resources remain largely untapped. In this context, a more market-oriented \ 
approach to the development of tourist amenities in Third World cities would \ 
have a great potential. Thus here a proper mix of ecoware, finware and sociow- \ 
are would greatly improve the competitive position of cities in the developing 
world. 
In conclusion, Third World cities are not concentration points of socio- ] 
economie despair, but focal points of a sound sustainable development. The five i 
critical success factors mentioned in this study, viz. hardware, socioware, org- j 
ware, ecoware and finware would require to be implemented and respected in a | 
proper combination to ensure long run success. Thus urban sustainability policy i 
in developing countries is a formidable task, which badly needs more political 
attention. It is a challenge for creative urban policy, but poses at the same time 
complicated questions regarding private-public cooperation and financial 
matching. 
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By the year 2000 it is 
estimated that 75% ofLatin 
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Figure 3. Ratio of population of mega-cities to urban centres in the ESCAP 
Region, 1950-2025 
Source: UNCHS (1986), Global Repon on Human Settlements 
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selected countries of the ESCAP region 
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Figure 9. A taxonomy of policy instruments to control the environmental 
impacts caused by motor vehicles in Third World cities 
Source: Heggie (1992) 
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Region 
Urban Urban 
Urban Shareof Populabon Shareof Population 
Populabon EachRegion Below Poverty EachRegion Below Poverty 
(million) (percent) Line (million) (percent) Line (per cent) 
Afnca 133.24 11.2 55.46 17.0 41.6 
Asia 591.91 49.7 136.53 42.0 23.0 
EMENAa/ 174.14 4.7 59.53 18.0 34.2 
Laan America 291.66 24.5 77.27 24.0 26.5 
Total 1,191.95 100.0 329.79 100.0 27.7 
tl Europe.MiddUEa*andNorthArrici 
Sourc* The World Bank, Infrastructure and Urban Development Department, Reachng tht POOT 
Tknugh Urirnn Opmtums. November 1989 
Table 1. Incidence of urban poverty in developing countries (1988) 
Source: ADB (1991) 
City Impact 
Bangkok3 
Bangkokb 
Beijing0 
Bombayd 
Calcuttad 
Chinese citiesd 
Chinese citiesc 
Delhie 
Particulates 
Carbon monoxide 
Lead (alt sources)* 
Air toxic 
(mobile sources) 
Air toxics 
(at city dumpsite) 
Manilaf 
SI million restricted activity days 
(including 26 million work loss days) and 
1,400 excess mortalities in 1989 
20,000-50,000 people at risk of increased 
angina pain/day; 900,000-2,300,000/day 
at risk of minor effects such as headaches 
200,00-500,000 cases of hypertension/ 
year; 300-900 heart attacks and strokes/ 
year; 200-400 deaths/year, 400,000-
700,000 IQ points/year lost in children 
90-100 cancer cases/year** 
less than one cancer case/year 
900,000 cases of respiratory illness 
Lung cancer rates increased 145 per cent 
from 1949 to 1979 
Tuberculosis and respiratory diseases are 
the major killers in the city 
60 per cent of residents suffer from 
respiratory diseases 
Lung cancer mortality is 4-7 times higher 
in cities than in the nation as a whole 
High rates of chronic bronchitis and 
chronic respiratory infections in the 
cities as opposed to the rural areas 
30 per cent of the populaton suffers from 
respiratory diseases, 12 times the national 
average 
30 per cent decrease in erop yield and 
poor quality of grains; millions of rupees 
lost in engineering materials, textiles, 
building materials, and leather goods. 
471,100 cases of upper respiratory tract 
infection and 79,400 cases of bronchitis 
reported in 19S8 
a USAID 1990a Impacts are rat empiricaL but are calculated using standaidized risk formulas. 
b Rangkok Post September 11,1990 
c KrupnkkandSebastian 1990 
d Haidoy and Satterthwaite 1989; WHO 1988 
e India Today Anglist II 1991 
f Hechanova 1990 
* Airbome lead may account for about 40 per cent of the lead intake of adults and 70 percent of that forchildiea 
**Recalculated with the authors' adjusted unit risk (Vol. 2, P. A-19) 
Table 2. 
Source: 
Health impacts attributed to ambient air pollution in selected cities in 
the ESCAP region 
ESCAP (1990, p.5-19) 
Slum», and squattcr 
regio n 
City settienu-nts as 
and country Pf icfutam* of ciiy 
poDiiintion 
Sub - Saharan 
Afnca 
Canirruttn [Wiala W) 
Yamtnde •K) 
F.ltliilpM Adttts Abalia 'M) 
Ghana Actra Ti-'l 
Ivury Coasl Abtdtan M) 
Kenya Nairubi 3.1 
Mombasa f<4i 
Liberia Monrovia 50 
Madagascar Tananarive 33 
Malawi lllaniyre 5fi 
Nigeria Ibadan 75 
Senegal Dakar M l 
Soinalia Mngadt*hu
 | 77 
Sudjn Pon Sudan 55 
Tanania Dar e* Salaam fjO 
Togo Lome 75 
Upper Volia Ouagadmigmt 7 0 
Zaïre Kinthasa GO 
Zambia Lusaka IX 
Ntirih AlrKa and 
Middle Kast 
Iraq Qaghdad 29 
Jordan Amman 14 
Lebanon Beïrut 1.5 
Mnr»ccn Casablanca 7Ü 
Rabat 60 
Turkey Ankara 6 0 
Istanbul 4 0 
Izmir 6 5 
l.'iw — inctMTH* Asia 
AiKhanmMan Kabul .'1 
India Cakutia 33 
IWmibay 25 
I M h i 3 0 
/ Muilr»1* 2f« llur.ml* i y 
Indmtesia Jak»ria 2 6 
llandum; 2 7 
Makuvwir 33 
Nepal KaïniMttdü 22 
f'aki\tan Karmin 23 
.Sri Lanka Otl.llll». 4 3 
n-Hinti 
anti ruimt ry 
Slums and squallt'r 
scukincnts as 
pererntaw of city 
population 
l *Hi l 
; urn 
üiru 
l'JTII 
190!) 
IMK> 
1971 
1971 
t!»i7 
IÜ71 
1970 
1970 
!9dC 
1!K» 
l'J09 
1 « 5 
1971 
1970 
1971 
1971 
1970 
1970 
1970 
1971 
1971 
1971 
1971 
1971 
1971 
1972 
1972 
1972 
1961 
1970 
I96H 
Mirfdlr - mconw 
A M J 
H'inn Kunt; ll.mi: KunK IC 1969 
K m » Siixil 3 0 1970 
IkiMII .11 1970 
M-ilaVMj Kuala Lumpur 37 1971 
Hulinptiii-. Manila I S 1972 
Stiii!3i>iri- SinKaporr 15 1970 
Latitt Amrnta and 
lltr Caiilibran 
ilrajil kiu dr Jatirtro 30 1970 
llrln iinnzonlr 14 1970 
Krcilr 5 0 1970 
I'Artii Alttirr 13 1970 
Brasilia 41 1970 
l l l l l r Sanlian» 2 5 1964 
Culnmbia [liilinla 6 0 1969 
Cali 3 0 1969 
Rucnavrnlura to 1969 
Ki-uailtir Guayaquil 4 9 1969 
Gualrmaia Guairmala Cilr 3 0 1971 
llmidtiias Ti'Kuriiralpa 2 9 1970 
Mrairii MriKU Cilr 4 6 1970 
l'anania ('anama City 17 1970 
I'cru Lima 4 0 1970 
Arequipa 4 0 1970 
ChiinbiHe 6 7 1970 
WncKiHa Caracat 4 0 1969 
Maracaibo 5 0 1969 
narquisimvfo 4 1 1969 
Gudad Guayana 4 0 1969 
N'ote I Definitions of "slums'and "squattcr fireas"vary from regïon to 
rcgïon and from city to city . th ere (o re. these data only present the 
routfjirsi of imprcssions of the housing probiem in these cities. 
Sou ree ; Crimes (1976). 
Table 3. Incidence of slums and squatter areas in selected Third World 
countries 
Source: Lo (1992) 
" Metro Masda 
(raittkxttofpnMM)^ T - ?<-:- 6.4 8.0^ 9.2 5.0 
Are. •' / ' . : ; - V ' ' ^ " ; '- • 
(spare trikanrawi) ",! •' v ,^>.^  646.0 550.0 800.0 1,170.0 
UrbanDeneity , . . . ' " 
(penoatt perBWWW j ?.•- • 98.0 200.0 115.0 43.0 
Urbao Cftowftfeato<ner cent} 
AvengeHoBttlKAdSiK •_ 
(numbernf ptaaoorf. 
3.8 
5.4 
4.0 
5.0 
3.0» 
5.1 
3.5" 
5.2 
Average Amtnl Snoome 
($US per capita par year) 296.0 ^ 132.0^ 104.0 u 104.0 v 
AbwhMePwertyLevd 
(SUS per capita per year) 266.0 v 124.0 132.0 132.0 
Percentage flfPopoiatioö &dow 
Abaohtte Pbverty Levet 35.0 60.0 60.0 45.0 
Pettetta^ofPoJNttattm-kt 
SidxtjmdantHoaaing (dam) 45.0 40.0 33.0 60.0 
Percentage Lrvtag » Sotottter 
ortltegriSeatements 30.0 n.a. n.a. 25.0 
Edocatkm leve!* (lkeracy tates) 85.0 78.0 65.0 66.0 
Percentage of Laboor Farce 
in the infonnsl Sector 50.0 65.0 54.0 60.0 
Percentage wtth Accent to 
Water (house connectfcM) 43.0 47.0 48.0 40.0 
Percentage of Garoage 
CoUected Daily 70.0 25.0 55.0 78.0 
Percentage wüh Access to 
Human Waste Otspotal Systems 60.0 42.0 45.0 58.0 
u
 1975,» 1980 * 1982,» 1984, n.a. = not available. 
Source : Lea and Countney, eds. (1986), Cities in Conflict: Studies in the Planning and Management ofAsian Cities, World Bank, 
Washington, D.C. 
Note : Although the data are drawn trom the most authoritative and reliable sources, they may not be intemationaUy comparable 
because of the lack of standardized definitions and concepts used by different countries in collecting the data. The data are, 
nonetheless, useful to describe orders of magnitude, to indicate trends, and to charactenze certain significant differences among 
countries. 
Table 4. The incidence of poverty and marginal settlements in four Asian 
metropolises 
Source: ESCAP (1992, p.121) 
Accra (Gliana): Most of llic popiilation lias access lo piped water IIIII the 
pipcd water systems are oflcn nol opcralional. There is a central sewage 
systcm but much of Uic popiilation is nol conncctcd to it, bccausc or high 
conncclion charges; an cstimate in 1985 suggcslcd that only 'M) [ter ccnl of 
the popiilation were connerlcd. New rcsidcnli.il areas oflcn useseptic tanks 
for sanitation wliilc in ollicr nnconnected arcas, pan or burkcl latrines are 
nscd witli the contents emptied intn nighl-soil containers proviricd l>y the 
city rouncil which are Uien emptied at a shorclinc lipping station. In many 
poor sctUcmcnts, there are vcry Few public or private sanitation facilities, 
even in scltlcmenLs with many lliousands of households. The city's open 
drainage syslem collects surface runoff, domeslic discharges (other llian 
sewagc) and some indiislria! discharges (oflcn illegally) and in some arcas. 
may also (unofficially) rceeive wastcs frorn latrines. 
Bangkok (Thailand): Aboul onc third of the populalion lias no access to 
public water and must oblain water trom vendors. Only 2 per cent of the 
populalion is conncctcd to a sewcr syslem; human wasles are generalij' 
disposcd of tliroiigh septic tanks and cesspiKils willi llieir cffluents. as w i l 
as wastewaler frorn sinks, lauudrics. batlis and kilclicns dischargcd inlo 
slorm water drains or canals. 
Calculta (India): Some Uircc million people live in 'buslecs' and rcfugec 
sctllemcnts which lack poüiblc water, endure serious annual flomiing and 
have no systcmatic mcans of disposing of rcfusc or human wastes. Some 2.5 
million ollicrs live in similarly blightcd and unservieed areas. Pipcd water is 
only availablc in the central cily and paris of some other niunicipalilies. The 
sewagc syslem is limitcd to only a third of the area in the urban core. I'txir 
mainlenancc of drains and periodic clogging of Ihc systcm have made 
floodinu an annual feature. 
Dakar and other Senegalesc towns: Seiicgalesc Inwns have n» provisiun for 
the mnovnl of houseliold and public waste. Of the fivc urban crnlres with 
sewagc systems, gencnilly only the inner urban popiilation lias access ti> 
facilities. In Dakar, the capiUil, a survey in 1980/8I found that 28 per ccnl 
of households liavc private water conncclinns while (58 per ccnl rely on 
public standpipes and 4.2 |>er cent buy water frorn carriers. A survey in 
I'ikiue, tlie ouler part of Dakar, found an average of IKM.5 IKTSOIIS IMT 
staiKlpipe willi 1513 in one ucighlxmrhixxl. In Dakar, ncarly onr sixlli of 
human solid wasles is duni|x-d away froni proper loiiel facililies. 
Dar KsSalaam (Tanzania): Krom a survey of 0(50 households dnmn froni all 
incoine levels in 198(5/87, -17 per cent had no piped water supply either 
inside or immedialely ouLsidc Üieir house-s while 32 per cent had a sharcd 
pipcd water supply. Of the households without pipcd water. (57 per ccnl buy 
water from ncighlxiurs while 2(5 per ccnl draw water frorn public water 
kiosks or standpipes. Only 7.I per cent buy water froni water sellers. 
Average walcr consumplion |x*r person is only 23.(8 litres a day. Kur 
sanilalion, only 13 per ccnl of llie dirly walcr and sewagc is regolarly 
(lis|K)sed of. Of tlie (5(50 households, 89 per cent had simple pit-lalriiies. 
Most households liave lo sliarc sanitary facilities. üvcrflowing latrines are a 
serious pmblcm, cspccially in tlie rainy scason. and pmvisions to cmply 
septic tanks or latrines are vcry inadequate. 
Jakarta (Indouesia): U-ss thau a third of UK- populalion have direct 
conncclions lo a pipcd water syslem; around 30 per ccnl depend solcly on 
water vendors whose prices per litre of water are up lo 50 Umes that paid by 
households served by the municipal water company. Over a third of the 
ixipiilation rely on shallow wells (most of which are contaminaled), deep 
wells or ncarby river waler. Over lialf of all dwcllings have no indoor 
plumbing and much of tlie populalion has to use drainage canals for 
bathing, laundry and defccalion. The city has no central waterbome sewagc 
systcm. Septic tanks serve aboul (58 per cent of the populalion with 17 per 
cent relying on pit latrines or toilcts which discharge directly inlo ditches or 
drains, (5 percent using public toilcts (gencrally with septic tanks) and aboul 
9 per ccnl with no forma! loiiel facilities. 
Kampala (Uganda): Most inhabitants do nol have pipcd waler close to their 
homes; a houseliold survey in 1981 found only 18 per cent of households 
with potable water within 100 mclrcs. Many people have lo rely on springs, 
streams or wells, many of which are pollutcd by human wasles or waste 
waters from drainage chanucls. Vcry few have adequate sanitation systems; 
Lhc survey in 1981 showcd lliat 81 per cent of the populalion uscd pil 
latrines and in some poor neighbourhoods, up to 40 persons use each 
latrine. 
Karachi (Pakistan): Only 38 per cent of the populalion have waler piped to 
their homes; 40 per ccnl rely on standpipes and a furlher 16 per cent 
purchasc it from vendors who supply if from water tankers. In most areas 
served willi a pipcd supply, walcr is only available for a few hours a day. 
Khartoum (the Sudan): The water supply system is working bevond ik 
design capacity while demand continues lo rise. The coverage is poor, with 
low-incomc groups in squatler scltlements paying the mosttor water, oflen 
Ixwghl from vendors. Breakdowns and cuts in the supply system are 
cominon. The municipal sewagc syslem serves only about 5 per cent of the 
Khailnum urban arca. Even that system is susceplible to breakdowns when 
waste is discharged eillier directly inlo the river or onto open land. 
Kinshasa (Zaire): There is no sewagc syslem in Kiashasa. Around lialf tlie 
urban populalion (some 1.5 million people) are nol served by a pipcd-walcr 
nelwork. I ligh-incomc arcas are oflcn 100 per ccnl conncctcd while many 
other arcas have 20-30 |x-r ccnl of houses conncctcd - essentially Ihose 
aloiig lhc main roads. 'I'lic sale of walcr flourislics in arcas far from the 
nelwnrk - in these arcas walcr is usually obtained from wells or Uie river. 
Madras (India): Only two million or the 3.7 million residcnlial consumers 
within tlie service arca of lhc local water supply and sewerage Ixxtrd are 
ronnccled lo lhc systcm. On average, thcy receive some 36 litres per day per 
capita. The rest within the service arca must use public taps which serve 
alxjul 2'lt) persons per lap. Anollier million consumers oulsidc Uie service 
area must rely on wells. bul supplies are inadequate too berausc of fallirtg 
gnnindwatrr levels. The sewagc system serves 31 per ccnl of UK- metro-
polilan ixipulation. 
Mctni Manila (I'hilippincs): Only 15 per cent of tlie populalion is served 
with sewers or individual septic tanks. Some 1.8 million people lack 
adeipiate water supplics, and nlucalioii.il, liealtli and sanitary services. 
Sourres: Acrra: Sangsorr IUU2 aml IIK1) l'.üri; llauKknk: Sivaramakrisluian anti 
('irceii l'.PKI'i; IMiaiiliiinvanil and IJmgrliarrmMt 1H8Ü and Ihiiinl Natkxis 1987. 
('->liti(l;> ainl Madras: Sivaninukrislinan aml Ormi IUKG. Dakar aml «Klier 
Seiicgalcsr towns: Ngom 1989. Dar rs Salaam: Kulalia I98Ü. Jakarta: 
Sivarainnkrisluiaii aml Grrrn I9K0 aml Clarkr. I ladiwimiln and Ijrilmann IU9I. 
K.-ira. lii: Snhil l'IIW; Unileil NatHHis IUHH. Kam|iali: \WVi' 1UKK. Kliartmim: VI 
S:IIIIIII:IIII. I'J I l:uli Alm Sin,Tallui, IC11 la.vs.inaml I laywnud littKI. Kinsliasa: Mlxiyi 
I9W.I. Manila: MIIM-IKV. aml Vrla«|iirx I9K9. Kuil rrfemires giveti in tlie 
lnliliiK|ra|iliy. 
Table 5. Inadequacies in Third World cities' water supply and sanitation 
Source: Hardoy et al. (1992, p. 40-42) 
Accra (Ghana): The Metropolitan Authority has very limited capacity to 
collect garbage; a study in 1989 found that only 10 per cent of garbage was 
collected with 81 per cent dumped and 9 per cent bumed. Although there 
were 130 official communal refuse dumps, some 100 unauthorised 
dumping sites have been created along with widespread dumping of refuse 
along water courses, channels, on waste ground and roadside verges. 
Bangkok (Thailand): Although 80 per cent of the population is served by a 
refuse collection service, in 1987,24 per cent of solid wastes were dumped, 
mostly onto vacant land or in canals and rivers. 
Bogota (Colombia): Around half the 1.5 million tons of garbage generated 
every year is collected and disposed of by local authorities. Every day, some 
2500 tons is left uncollected - some is partially recycled informally while the 
rest is simply left to rot in small tips or in canals, sewers or the streets. 
Dar es Salaam (Tanzania): Some two thirds of all solid wastes from both 
residential areas and from commercial enterprises remains uncollected. 
Guatemala City: Of the some 1100 tons of garbage produced each day, only 
some 750 tons are collected by private and municipal companies; the rest is 
thrown into clandestine garbage dumps or left to rot in the ravines that 
surround the city. 
Jakarta (Indonesia): Around 40 per cent of the solid wastes generated 
within Jakarta are not collected; much of it ends up in canals and rivers and 
along the roadside where it clogs drainage channels and causes extensive 
flooding during the rainy season. 
Karachi (Pakistan): Only one thi 
households in the city is being collec 
Kampala (Uganda): Less than 10 pe 
from a regular collection of househol 
solid wastes generated within the 
organic wastes are evident in public s 
vacant plots. A household survey in 
per cent of households had nowhe 
wastes. City Council collection b 
overflowing. 
Kinshasa (Zaire): The collection of h 
few residential areas. In the rest of the 
road, on illegal dumps or in storm-w 
Manila (Philippines): Less than h 
metropolitan Manila is collected and 
Nairobi (Kenya): Newly developed 
settlemcnts (in which a high proport 
served by the city's garbage collectio 
Sao Paulo (Brazil): One third of the 
service to collect solid wastes 
NB: These are simply cities for which 
cities seem relatively well served by g 
many cities which could not be inclu 
Sources: Accra: Songsore 1992 and Tah 
Green 1986; Phantumvanit and Liengch 
Bogota: Castaneda 1989. Dar es Sal 
Guatemala City: I)i Pace et al 1992. Jakar 
Clarke, I ladiwinoto and I^eitmann 1991 
1990; Beg et al 1985; and United Nation 
Abu Sin, Talha, El I lassan and 1 Iaywo 
Douglass 1992. Nairobi: Bubba and L 
references given in the bibliography. 
Table 6. Inadequacies in household garbage collection in nations' largest 
cities 
Source: Hardoy et al. (1992, p. 59-60) 
Constramts 
1. maintain environmental 
quality 
2. efficiënt resource use 
Prescriptions 
3. avoid govemment failure 
4. maintain future options 
5. stop population growth 
6. conserve natural capita! 
maintain the aggregate value 
of mineral stocks and 
conditionally-renewable 
resources 
redistribute wealth to 
per capita-poor countnes 
conserve nutriënt and material cycles 
limit waste emission 
maintain landscape amenity 
make users (consumers) pay 
make polluters (consumers) pay 
compensate for the production of 
positive non-market benefits 
allocate and enforce use rights 
couple resource security with environ 
mental security 
avoid selective price distortions 
do not mask ecological signals with 
subsidies 
pursue technical efficiency 
promote recycling and product 
durability 
- use market mechanisms 
• promote resource stewardship 
• tax resource extraction and use 
- package decisions to favour the poor 
- maintain political and economie 
stability 
• off-set environmental degradation 
• when ecologically uncertain, take 
a precautionary approach 
• increase ecological, social and 
economie diversity 
• low, stable interest rates 
• create self-replacing populations 
• make primary and preferably secondary 
education compulsory (especially 
for girls) 
• replacement cost pricing 
• invest to enhance conditionally-
renewable resource productivity 
• harvest at no more than the 
regeneration rate 
- off-set conditionally-renewable resource 
degradation and depletion 
• re-invest rent 
• complement conditionally-renewable 
resource productivity 
• promote freer trade 
• set equivalent trading standards 
• reduce rent in per capita-poor countnes 
• facilitate wealth transfer to per capita-
poor countnes 
Table 7. 
Source: 
Environmental policy guidelines 
Young (1992) 
Policy targets for all areas where pollution is a problem and a phased strategy for the 
eventual elimination of these problems; 
Emphasis on a mixed-policy approach to ensure that investment and resource use is 
efficiënt, is equitable, adapts to change, is dependable, dynamically encourages 
innovation, promotes continuing improvement beyond the policy target, has low 
information requirements, is administratively feasible, is not vulnerable to swings in 
public opinion and is politically acceptable; 
No subsidized resource use and no price-support schemes that mask market signals; 
Resource prices reflect the User-Pays and Polluter (Consumer)-Pays Principles; 
Regulations and safe minimum standards underpin a wide array of resource-right and 
other economie instruments; 
Heavy reliance upon self-enforcing policy mechanisms backed by an administrative 
structure not prone to regulatory capture and corruption; 
Widespread use of fees, levies and charges to ensure that prices paid by consumers 
include the costs that their purchases impose on other people and the administrative 
costs of pollution prevention and control; 
Existence of off-set policies that encourage developers to either off-set any loss of 
environmental services, landscape amenity and other similar considerations, or pay for 
the cost of replacing these functions; 
Use of deposit-refund and security-deposit schemes, especially for heavy metals and 
other chemicals which do not readily assimilate into natural environments; 
Compensation for people who maintain environmental services backed by resource-
right systems which ensure that the benefits from such services are maintained in 
perpetuity. 
Table 8. Economie Guidelines for Sustainability Strategies 
Source: Source: Young (1992) 
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Table 9. Evaluation of investiments in highways and public transport in three 
Asian cities 
Source: ESCAP (1990) 
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